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Reliable Direct Pources the World Ouer 


FOR 


VEGETABLE TANNING 
MATERIALS 


WATTLE EXTRACT 

WATTLE BARK 

MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

Divi Divi 

CUTCH 

QUEBRACHO 

SUMAC — LEAF & GROUND 
TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


The OLSON SALES AGENCY 


Smport + Export 
20 BROAD STREET (NEAR WALL STREET) NEW YORK 5, N. Y. 


Cable Address: Telephones: 
; 0226 
‘COROSAGE” piesy 4-026 





“THAT’S 
GOOD 
LEATHERS” 


It takes Quality... 
to make Quality! 


SOCONY-VACUUM OIL CO., INC. 
TANNERS DIVISION 
26 Broadway, New York 4, N. Y. 


QUALITY AND 


A lot more goes into “good leather” than 
just good green hides and skins. It takes 
knowledge and experience. Yes, and it 
also takes skilful processing—with top 
quality materials. That’s why—for three 
generations—makers of fine leather 

have used Gargoyle leather oils, 

greases and specialties. 


The makers of Gargoyle products have 
worked closely with tanners: since 1866— 
have 85 years of practical tanning 
experience! This experience—plus 
continuous research and exacting manu- 
facturing methods—is back of every 
Gargoyle product . . . is your assurance 
of unsurpassed quality! 


Today, our experience, research facilities 
and products are available to you—to 
help you meet competition. 


SERVICE SINCE 1866 





SPRUCE EXTRACT 
POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


) 








MECO EXTRACT 


ONE GRADE—THE BEST 





CHESTNUT WOOD EXTRACT 


All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 
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CUTRILIN bates are pancreatic bates—the kind 
that experienced tanners have used for over 
twenty years. They remove undesirable portions 
of the hides or skins and condition them for 


tanning. Their action and effectiveness is backed 
by Cyanamid’s experienced and efficient 
technical service. Contact our technical staff 
for a demonstration. 


AMERICAN Ganamid COMPANY 


INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, WN. Y. 
In Cenede: North American Cyonamid Limited, Toronte and Montreal 


Manvfocturers of CUTRILIN@ Bote, TANAK@® Synthetic 

Tonning Materials, BETASOL@® Wetting Agents, and sole 

distributors of TWECOTAN® Tonning Extracts, manufoc- 
tured by Toylor White Extracting Compony. 





ARKOTA\ 


Reg. U. S. Pat. Off. 

A Universal Syntan 
An all purpose syntan made in types suitable for vegeta- 
ble, chrome, alum and formaldehyde tannages. Imparts a 


fine silky grain to the leather with increased roundness and 
improved tensile strength. 


An excellent mordant for dyeing calf and glove leather, — 
produces an even color. 


A perfect pretannage for shearlings and all types of white 
leather. 


Samples and Demonstrations Upon Request. 


* ARKANUM:—For efficient bating. 
* TETRANOL:—A highly efficient wetting agent. 


* Reg. U.S. Pat. off. 


ARKANSAS COMPANY, Ine. 


ESTABLISHED OVER 4O YEARS. 


Newark, N. J. 





TO BRING YOU 


THE BEST in 


FAT LIQUORS 


The high quality of AcipoLENE N* stems directly 
from the Newfoundland tanked cod oil which is its prin- 
cipal ingredient. This leader in the full line of Martin 
Dennis fat liquors gives excellent nourishment either 
alone or in combination with other oils. Suitable for use 
on both chrome and vegetable leathers, it will carry into 
the leather up to an equal amount of raw oil. 

Your Martin Dennis salesman is headquarters for 
every type of fat liquor and for five types of TANOLIN*. 
Consult him also about the various alkali chemicals made 
by Martin Dennis parent concern, DiaMonp ALKALI Co. 


*® 
DIAMOND 
CHEMICALS FOR THE LEATHER INDUSTRY. 


MARTIN DENNIS COMPANY, A DIVISION OF 
DIAMOND ALKALI COMPANY... CLEVELAND 14, OHIO 





VIII 
Reduce your costs 


Maintain quality 


as part of (food 


housekeeping practice 


Outstanding control of 
microorganisms with 
SYNERGISTIC combinations 
of efficient bactericides 

and fungicides 


For further details 
See Bulletin 5L 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists 


Memphis 8, Tennessee 


Representatives in Most Countries 
— MICROORGANISM CONTROL SPECIALISTS 





QUALITY DYESTUFFS 
AND AUXILIARIES 


| 
A complete ee of dyes for the coloring 
aa] leathers © syntans for retanning and 
bleaching - mold preventives | water 
repellents adhesives - wetting, dispers- 


ing, emulsifying and finishing agents. 


GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET > NEW YORK 14, NEW YORK 


BOSTON *«. CHARLOTTE « CHICAGO © PHILADELPHIA e PROVIDENCE «© SAN FRANCISCO 


OUR 153rd YEAR 


Natural Dyewood Products 


Logwood 
Fustie « Hypernic « Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dyestufis, Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


285 MADISON AVENUE NEW YORK 17, N. Y. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 
Branch Offices: 

BELLEVILLE, N. J. DANVERS, MASS. 
CHICAGO, ILL. PHILADELPHIA, PA. 
TORONTO, CANADA 
MONTREAL, CANADA 





SOLVAY 


VTE 
SAE hes 


UPGRADES 
YOUR LEATHER 


When you use SOLVAY AMMONIUM BICARBONATE 
for neutralization, you improve the quality of 
your product . . . because this pure neutraliz- 
ing agent penetrates the leather and ‘raises the 
pH uniformly throughout the thickness of the 
hide. It also improves the grain and dyeing 
characteristics. Result: you get higher prices 
for your leathers! 

For uniform neutralization, rapid penetra- 
tion and finer grain, do as other leading tanners 


do...specify SOLVAY AMMONIUM BICARBONATE. 


SOLVAY SALES DIVISION 


ALLIEO CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


BRANCH SALES OFFICES:————___—_- 

Boston + Charlotte - Chicago +- Cincinnati - Cleveland - Detroit 

Houston + New Orleans + New York + Philadelphia - Pittsburgh 
St. Louls . Syracuse 


Other Products for Tanners 
@ CLEANSING SODA XX 
@ SNOWFLAKE* CRYSTALS 


*Reg. U. 8. Pat. Off. 
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MANUFACTURERS: 
LIQUID 


IMPORTERS: 


MYRABOLAMS 
QUEBRACHO WATTLE BARK 


EXTRACTS DIVI-DIVI 


FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


Representatives: 


San Francisco - London, Canada - Boston 
Havana, Cuba - Mexico City, Mexico 


"SUPREMO" "LUNA" 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 


Sole Distributing Agents North America 
VALONIA EXTRACT "'S. E. N. S." 





1, Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic. 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money. 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


This is only a portion of the many stockpiles of chestnut 
logs that insure a continuous supply of Chestnut Extract 


D. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required. 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material. 


Vegetable Tan Yard Yield 
Tannin (white weight basis) 
Chestnut Wood Extract 67% 
Tanning Material A 61% 
Tanning Material B 63% 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
savings. 





SANDOZ 
thinks ahead with leather 


She will look smart 
wherever she goes! 


She probably wouldn’t know, 
but she’s wearing Derma Blue 
2B, made by Sandoz. 


She may never have heard of sta- 
bility against changes of pH or of level 
dyeing, but those are two of the 
qualities which have made Derma 
Colors a favorite among leather 

oods manufacturers. Derma Colors 
ave excellent solubility, glaze well, 
and have good covering power. 


Derma Blue 2B is especially suited 


for chrome-tanned leather. It is used 
as a self shade on calf and kid suede, 
and also as a shading dye for devel- 
oped black. It is affected very little 
by diazotizing and coupling with 
MTD, and makes a good base for 
a ag Navy shades on grain and 
suede. 


Sandoz Chemical Works, Inc., 61-63 Van 
Dam Street, New York 13, N. Y. Also Boston, 
Charlotte, Chicago, Fairlawn, Philadelphia, 
Providence, Los Angeles and Toronto. 





OROPON, LEUKANOL, TAMOL, ZIRCOTAN, PRIMAL, 
ORTHOCHROM, HYDRHOLAC, ororad, ORTHOLITE, 
RHOTEX are trade-marks, Reg. U.S. Pat. 
Off. and in principal foreign countries. 


CHAMPIONSHIP 
ELEVEN 


Dimetaviamine. Synthetic form of nature’s own 
accelerator of the unhairing process. 


Ororow. Original and standard synthetic bate. 


Leuxanot. Synthetic tan assist responsible for 
popular acceptance of white leather. 


Tama. Dye assist which made pastel colors 
practical. 
Zincotan. Produces through-white leather. 


Prmat. Resin dispersion giving outstanding 
flexibility in leather finishes. 

Ortuochrom. Pioneer washable leather finish. 
Hyorvo.ac. Aqueous emulsions of nitro cellulose 
lacquers. 


Ororan. Industry-approved synthetic tanning 
material providing in itself a complete re- 
placement for natural tannins. 


Ormourt. Hard wearing lacquer finish of good 
flexibility at low temperatures. 


Ruotex. The first synthetic product developed 
for pasting. 


CHEMICALS BLM FOR INDUSTRY 


ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 





AT YOUR SERVICE... 


of specialized experience 
work for you... profitably 


@ For over half a century, ATLAS has 
been a leader in the production of 
Guaranteed OILS Quality Oils for the Tanning Industry, 
© NEATSFOOT OILS through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 


. aes OILS research, plus many years of practical 


© SPLIT OILS experience in the production of 
© MOELLONS, and many consistently high-quality, guaranteed 
specialty Products ese ‘ ‘ 
oils is your assurance of uniformity 
to meet definite specifications. Give 
your leathers the ‘quality look" 


with ATLAS Oils. 


| ATLAS reesinery, Sue 


Pre-eminent in the Tannery Instry | 142 LOCKWOOD ST. NEWARK 5, N. J. 


A Name and Symbol 





XVII 


For Precision Control of Unhairing 
use HOOKER sodium sulfhydrate... 


@ Thanks to Hooker Sodium Sulfhydrate, you can ad- 
just the sulfide and alkali strength of unhairing solu- 
tions exactly as you wish. 


This is because Hooker Sodium Sulfhydrate in lime 
forms only half as much caustic soda as the same 
quantity of Sodium Sulfide forms. 


Alkalinity may be increased, without changing sul- 
fidity, by adding controlled amounts of Hooker 
Sodium Sulfide or Hooker Caustic Soda. 


This precision control of solutions ends hide injury 
from high alkalinity, and assures production of 
stronger, cleaner, better grained leather. Lower alka- 
linity limits attack on the hair, giving greater yields 
of better quality product. 


Hooker Sodium Sulfhydrate flakes dissolve rapidly 
even in cold water, producing a clear solution which 
can be used at once. There is practically no sedi- 
mentation even after long standing. 


And Hooker Sodium Sulfhydrate saves you 40% on 
chemical handling and storage—because you need 
only 60% as much to obtain the same sulfidity as 


with double strength Sodium Sulfide. 


Hooker Bulletin 500 tells more about Sulfhydrate 
Unhairing Solutions. It suggests procedures for 
calfskins, hides for sole leathers, for side and 
upper leathers, and for specialties. A copy will be 
sent you free when requested on your company 
letterhead 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


3 UNION ST., NIAGARA FALLS, N. Y. 
NEW YORK, N.Y. © WILMINGTON, CALIF, 


TACOMA, WASH, 4 00 KE 2 
CHEMICALS 


CAUSTIC SODA * MURIATIC ACID * PARADICHLOROBENZENE ® 


CHLORINE * SODIUM TETRASULFIDE * SODIUM SULFIDE 
10-1397 





QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘““PUREX” 
BRANDS SMS SMS 


PLANTS: NEWARK, N. J. — PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 


PLATE 


T 
RIVER 


IMPORT AND EXPORT CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





BORNEO CUICH 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 18, WV. Y. 


UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


LEATHERS OF 
. UNIFORM QUALITY.. 


Sun’s “Job Proved” Leather-Processing Oils produce 
light, even-colored leathers, uniform in quality, 
temper, and tensile strength. The action of these oils 
is fast, stepping up production. Sun Leather-Process- 
ing Oils are easy to mix. They do not form surface 
scum. For more information, call your nearest Sun 
Office . . . or write to Sun Ort Company, Philadelphia 
3, Pa. In Canada: Sun Oil Company, Ltd., Toronto 
and Montreal. 


SUN PETROLEUM PRODUCTS 
“JOB PROVED” IN EVERY INDUSTRY 





1950 EDITION 


A.H.T. CO. CATALOGUE 


Ames Most comprehensive assortment of 
ie Microchemical Apparatus hereto- 
Pa 4 fore offered. 
i Large assortments of Pyrex, Coors, 
Kimble and other trade marked 
lines. 

Code word for every item; for eco- 
nomical ordering by teletype, tel- 
egraph or cable. 

Net and shipping weights; for con- 
venience in estimating shipping 
charges. ‘ 

Air service rates and other infor- 
mation, 


eee SPECIAL FEATURES 
Ou ApPARATU i 
F and 7 


ANVINOD SYWOML ‘H SNNLEY 


Facsimile of catalogue, 
size 812 x 1034 x 212 inches 


The 1472-page edition of our general caialogue LABORATORY APPARATUS 
AND REAGENTS, published in 1950, illustrates and describes over 15,000 Appa- 
ratus items, together with 6,000 Reagent items, all selected primarily for use in 
laboratories of Chemistry and Biology and, under normal conditions, carried in 
stock for immediate shipment. The many new items include a comprehensive 
assortment for use in Microchemistry. 


In addition to a code word adjacent to each item—for economical ordering by 
teletype. telegraph or cable—the new edition includes net and shipping weights 
for convenience in estimating shipping charges, with particular reference to air 


service, 


When requesting copies of this catalogue, scientists will greatly oblige us by a 
full statement as to their professional connection with organized laboratory work, 
and purchasing officers by information as to final disposition of the catalogue, i.e., 


in the purchasing office or in the laboratory. 


We welcome suggestions from those in authority as to the number of 
catalogues required for convenient use in any laboratory, department, 
institution or establishment. Such cooperation aids us in making adequate 
distribution without unnecessary duplication. 


ARTHUR H. THOMAS COMPANY 


RETAIL—-WHOLESALE-—-EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U. S. A. 


CABLE ADDRESS “BALANCE” PHILADELPHIA 
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COUNCIL MEETING MINUTES 
AMERICAN LEATHER CHEMISTS ASSOCIATION 


Groton, Connecticut 
June 10, 1951 


A meeting of Council was held at 8:30 P. M. Sunday, June 10th. Present 
were Messrs. Koppenhoefer, Turley, O’Flaherty, Ewe, Telander, Windus, 
Flinn, Merrill, Marshall, and Williams. 

The minutes of the meeting of February 14th were given a final approval. 

Dr. Turley reported on the status of the technical committees, as per at- 
tached copy. 

Dr. Merrill reported on his Hide Substance committee work and made 6 
recommendations. (These are included in Dr. Turley’s report.) Upon motion 
by Dr. Windus and seconded by Mr. Ewe, it was unanimously voted to ask 
Dr. Merrill to rewrite the Hide Substance Determination Method to include 
his recommendations and changes as suggested. Dr. Merrill was requested 
to continue his committee work directed toward correcting laboratory dif- 
ferences. 

Dr. Merrill then reported on his committee’s recommendations on fat ex- 
traction. The recommendations were: 


(1) That we adopt chloroform as the solvent and report results as chloro- 

form extractable. 

(2) That the Zimmerman apparatus be approved as an alternate method. 

(3) No recommendation on sample size, but feel it should be in keeping 

with the amount of extractable material present, i.e. 1/10 to 1 gram 
dry residue to be extracted. 

On motion by Mr. Telander and seconded by Dr. Windus, these recom- 
mendations were approved and the method to be referred to as chloroform 
extract and not as fats. 

The Hide Powder situation was discussed and both regular and French 
prechromed types were considered. Mr. Telander was to discuss the matter 
with the Sole Leather Group in Boston on June 14th, and Dr. O’Flaherty is 
to call Mr. Velser and discuss the matter. Based upon the situation about 
July ist, Council will decide upon what action to take. 

The committee on Leather Finishes was reported to be organized. 

Dr. Flinn reported briefly and recommended that Mr. Fred Thayer be 
appointed Convention Committee Chairman for 1952-1953. Mr. Thayer was 
approved by Council. 


Council voted to express to Dr. Flinn their appreciation of his very fine 


efforts during the past two years. This will be done at the Banquet. 


Mr. Teas reported briefly on the Ways and Means Committee. 





COUNCIL MEETING MINUTES 531 


Mr. F. R. Mosbaugh, a member since 1903 and one of the organizers of the 
Association was made a Life Member by unanimous vote of Council. The 
Secretary is to so notify Mr. Mosbaugh. 

The 1952 Nominating Committee was appointed and approved by Coun- 
cil. It consists of Messrs. C. A. Blair, Chairman, C. Retzsch and W. R. Cox. 

Council agreed to defray the expenses of the President when he represents 
the A.L.C.A. at the Golden Jubilee of the American Chemical Society in 
New York in September. 

There being no further business the meeting adjourned at 11:30 P. M. 

Respectfully submitted, 
FRED O°FLAHERTY, Secretary 


MINUTES OF BUSINESS SESSION 
AMERICAN LEATHER CHEMISTS ASSOCIATION 


Groton, Connecticut 
June 11, 1951 


During the morning session June 11th, President Koppenhoefer called a 
Business Session to order for the purpose of considering the revisions of the 
By-Laws as published in the Journal, Vol. 46, April 1951. There were 19 
amendments and they were enumerated and briefly described. It was then 
determined by counting the active members (121) that a quorum was present. 


After due consideration all amendments except two were approved. Upon 


further consideration and discussion, the last two amendments were approved 
unanimously. The president then declared all amendments passed and they 
became effective immediately. 

Upon motion made and seconded it was moved that beginning with Jan- 
uary 1952 the dues of members be $12.00 per year. This was approved by 
the membership present. 

There being no further business the meeting reverted to a technical session. 

Respectfully submitted, 


FRED O’FLAHERTY, Secretary 


COUNCIL MEETING MINUTES 
AMERICAN LEATHER CHEMISTS ASSOCIATION 


Groton, Connecticut 
June 13, 1951 


A meeting of Council was held at 11:00 A.M. June 13th. Attending were 
Messrs. Koppenhoefer, Turley, Windus, Telander, Goetz, O’Flaherty, Wil- 
liams, Flinn, McKee and Thayer. 





LEATHER CHEMISTS ASSOCIATION 


The results of the election were read and the following persons were de- 
clared elected as Council Members—R. Hobbs, C. W. Morrison, and W. 
Windus. These men were then called to the meeting replacing Mr. Ewe and 
Dr. Windus who succeeded himself. (The third member is elected in the odd 
numbered years and was done to replace the Secretary on Council as the latter 
no longer has a vote.) 

Dr. Turley reported on the status of the Technical Committees as per at- 
tached copy. 

Mr. McKee was present and reported on the organization of his committee 
and reviewed some of the problems they will consider. The committee mem- 
bership as recommended by Mr. McKee was approved. It consists of Messrs. 
C. P. McKee, Chairman, C. A. Martin, E. A. Chandler, B. Roll, T. Weaver, 
R. Shaw, H. B. Miller, R. G. Ashcraft, K. Hilterhaus, and J. H. Gregory. 

Dr. Flinn then presented Council with a book which gave all the details of 
the Annual Meeting. Council accepted with great appreciation and thanks. 

Mr. Thayer reported on the Golf Committee prizes. Council then took un- 
der consideration the charging of a fee to all golfers, the money to be used for 
additional prizes. This will be considered at the next meeting. 

Upon recommendation of Mr. Thayer, Dr. Kirk was approved as Vice 
Chairman of the Convention Committee. 


Mr. Williams presented examples of 2 new papers which should effect some 


savings in cost of the Journal. After careful consideration Council approved 
the change to a paper (printone) which is estimated to effect a savings of 
$450.00 per year in the cost of the Journal. This change is to be made as soon 
as the printer can arrange to do so. 


Dr. Turley reported on the request of the International Union of Leather 
Trade Societies that the representative on the International Tanning Analysis 
Committee do some tests and prepare a paper for presentation at the meeting 
in September. It was agreed that the time was too short for such paper to 
be prepared. Dr. Turley is to consult with the A.L.C.A. representative (Mr. 
Kay) and get his recommendations about future work of this sort. 

Council by unanimous vote agreed to delete the annual dues of any mem- 
ber called into the military service. Such persons will be given the Journal 
if they so request. 

Dr. Highberger, Chairman of the Award Committee, asked that a better 


definition of the Winheim Award be made. This was taken under considera- 
tion. 


The following members were elected: 


ASSOCIATE TO ACTIVE 
Mr. F. Crystal 
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ACTIVE 

Mr. Philip L. Baxter 
Mr. Robert L. Cunningham 
Mr. Frank H. Faust 
Mr. William Hook 
Mr. H. C. Miller, Jr. 
Mr. Frederick A. Soderberg 
Mr. George H. von Fuchs 

ASSOCIATE 
Mr. M. L. Anderson 
Mr. H. C. Chitwood 
Mr. John J. Heffernan 
Mr. A. J. Hulsebosch 
Mr. Oliver W. McKeown 
Mr. Francis J. Prescott 
Mr. Morton W. Shepard, Jr. 
Mr. William Vroman 
Mrs. A. H. Winheim 
Mr. Harold J. Zahrndt 


The next Council Meeting will be held in Philadelphia, approximately 
around November 6th. 
There being no further business the meeting adjourned at 12.30 P. M. 
Respectfully submitted, 
Fred O’Flaherty, Secretary. 


REPORT OF THE TECHNICAL COMMITTEES 
AT THE 47th ANNUAL MEETING 


VEGETABLE LEATHER 
Tannin Analysis 


The Chairman had received a sample of regular hide powder from France. 
This is in connection with an exchange of hide powders between the different 


national societies. The French, Italian and Dutch societies have approved 


the American standard hide powder. 

Stanbery will send the sample of French white hide powder to Clarke of 
the Hide Powder Committee for appraisal. 

French Chrome Hide Powder 

Sheard presented a report on the further work of his Committee on the 


French chrome hide powder. ‘The Committee’s results confirm their ex- 
perience in 1950. Three tanning materials give results that do not check with 
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our standard hide powder. These are: cutch, canaigre and gambier. This 
Committee has concluded its work and proposed to the Association that since 
chrome hide powder has several important advantages, the Association should 
conduct the research to produce an improved American chrome hide powder. 
| recommend that Council carefully consider this matter at its next meeting. 


Hide Po coder 


Nothing to report. 


MINERAL LEATHER 


Chairman Seligsberger presented a report, based on the first findings of 
his Committee. The Committee examined the question of using ammonia 
in place of sodium phosphate for the determination of total sulfates in chrome 
leather. This was done because it had been reported in the literature that the 
phosphate method gives inaccurate results, due to occlusion of impurities 
in the barium sulfate precipitate. However, work by some members did not 
substantiate this statement and some members feel that, based on results, 
there is no argument for using the ammonia method. However, the ammonia 
method may have some advantages and these Committee members would 
be willing to adopt this method if it became necessary. Beyond this, however, 
was the fact that the concordance between the various Committee members 
was not close enough. Members agreed that some attempt should be made 
to obtain a better agreement in results for total sulfates. Stubbings volun- 
teered to prepare weighed samples of suitable finely-ground chrome leather 
and send them to each Committee member who would then need only to 
carry out the estimation of total sulfates. Four samples will be sent to 
each member to run two experiments in duplicate, checking (1) the phosphate 
method and (2) the ammonia method. When this is done, we shall see how 
the Committee stands on agreement among its members. 

Seligsberger submitted a tentative plan for the separation of pigments and 
fillers in chrome leather. This will be studied by the Committee and examined 
later. 

The question of the method for elementary sulfur in leather was brought 
up and it was agreed that four members having experience with the two- 
bath tanning process would undertake this work. These were: Seligsberger, 
Stubbings and Turley. Mr. Ochs would be asked to cooperate in this work. 


PHYSICAL AND MECHANICAL PROPERTIES 
Physical Tests 


Chairman Maeser has drawn up minutes of his Committee meeting. This 
will be published in the Journal. 


SAMPLING 


Mann is now ready to make recommendations and presented a paper on 


this subject at the open meeting. 
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PREPARATORY TANNING OPERATIONS 

Chairman Merrill recommends that this Committee be abolished and in 
its place set up four new committees covering: 

(1) Beamhouse Methods 

(2) Heavy Chemicals 

(3) Oils and Fats 

(4) Dyes and Colors 


Council should consider this suggestion at its next meeting. 

Merrill recommends that the determination of fats using chloroform by 
the method described by Zimmerman should be adopted as an alternate 
method to our present method. 

The new method uses a smaller sample—3 grams instead of 5-15 grams 
and an A.S.T.M. extraction apparatus in place of the regular Soxhlet extrac- 
tion apparatus. Later, Council voted to add this new chloroform technique 
to the methods of the Association. 

Under Merrill, four laboratories have collaborated in checking the pro- 
posed method of determination of Kjeldahl nitrogen by Dahl’s modification. 
All laboratories had low results by the present A.L.C.A. method. The Com- 
mittee recommends the adoption of the new method using mercuric oxide as 
the Kjeldahl catalyst and the use of mixed indicators for the ammonia titra- 
tion. Merrill pointed out, however, that in the present method, if the time of 
digestion is increased to about 2 hours after the digestion mixture becomes 
clear, then the results agree with the new method. Later, Council voted to 
substitute the new Kjeldahl method for the present method in our methods 


booklet. 
LEATHER FINISHES 
This new Committee has been set up under McKee and held its first 


was covered. appears that the main interest is more concerned with physi- 
i. BOaj rs that tl i t ti r 1 with phy 


meeting on June 11th. Considerable discussion was had and much ground 


cal properties of finishes in leather than with the chemical examination. 
Such features as flexibility, bleeding, adhesion and gloss were stressed. A 
desirable goal would be some method of evaluating the compatability of 
tannery finishes with shoe factory finishes. Shaw, who has had considerable 
experience in flexibility and adhesion problems, will send McKee a blue 
print of the former’s flexing machine. Miller will work separately on the 
question of gloss measurement. 

On the chemical side, the question of determining solids, ash, solvents, 
water solubles, water, and pH were thoroughly discussed. Several Committee 
members made suggestions to McKee which will form the basis of some 


laboratory work. As a starting point, Shaw volunteered to make up a sample 


mixture of casein and acrylic emulsions and send samples to the rest of the 


Committee for chemical examination. 
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Qualitative recognition of certain polymeric materials was thought to be 
desirable, and it was suggested that this would probably not require original 
work but could be taken from the literature covering the examination of 
unknown plastics. Probably one or two Committee members could take this 
assignment. McKee has a qualitative test for nitrocellulose and will write 
this up and send to the rest of the Committee for checking. 


NEW ANALYTICAL TECHNIQUES 
No report. 


TANNERY PRACTICES 
Stream Pollution 


Chairman Reuning attended the New England Industrial Wastes Con- 
ference and his report was published in the Journal in March, 1951. 


Reuning will be asked to appoint two new members to fill present vacancies. 
Engineering Practices 


Blakely reported “‘No current activity”. 


STANDARDS AND SPECIFICATIONS 

Unfortunately, due to the heavy program of Technical Committee meetings 
and some overlapping, the Committee on Standards and Specifications did 
not meet during the Annual Meeting. 

Chairman Telander has written to his members discussing the changes in 
Federal Specifications KKL-311 concerning the improved Kjeldahl method 
and the use of chloroform as a solvent for grease. Both of these matters are 
described above under the Preparatory Tanning Operations Committee. 

Telander also seeks an expression of opinion from the Committee with 
respect to the proposed new specification for Insole leather. 


H. G. Turley 


MINUTES OF MEETING OF THE SUPERVISORY COMMITTEE 
ON TANNIN ANALYSIS 


The meeting of the Tannin Analysis Supervisory Committee was held 
at the Griswold Hotel, Groton, Conn. on June 10, 1951. The meeting was 
called to order by the Chairman, G. W. Stanbery at 9 P. M. J. S. Rogers, 
Chairman of the Vegetable Leather Technical Committee was present. In 
the absence of C. G. Telander, J. F. Wagoner was appointed acting secre- 
tary. Others present were: Members, C. A. Blair, R. H. Koehrmann, R. L. 
Moore, G. W. Shultz, L. Sheard, and J. M. Seltzer. Guests, M. Baum, C. W. 
Beebe, I. D. Clarke, J. H. Davis, A. N. Kay, K. A. Knight, T. O’Mara, G.'‘L. 
Somer and R. L. Young, Jr. 
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The minutes of the last meeting held on May 31, 1950 at French Lick 
Springs, Ind. were read and approved. These minutes were published in 
the September 1950 Journal. 

The first business on the agenda was the matter of the Filter Paper Sub- 
committee. After some discussion it was felt that the committee could be 
discontinued with the understanding that it would be revived if as needed. 
G. W. Stanbery, Chairman of the Subcommittee on Kaolin reported that the 
second lot had been examined and approved. ‘This is known as Lot No. 2 
and is available from Arthur H. Thomas Co. 

C. A. Blair reported that he had been able to find no difference in using 
friction top metal cans in place of Mason jars for sending out solid extract 
samples. He suggested that the use of the cans be adopted as an alternative 
method. After some discussion on the matter it was agreed that the committee 
should make such a recommendation to Council for their consideration. 

L. Sheard, Chairman of the French Hide Powder Committee gave his 
report of recent collaborative work. He reported that the results of this test 
confirm the results obtained in 1950, namely, that the French pre-chromed 
hide powder does not give results comparable with our own Official hide 
powder and with our Official method in the analysis of cutch extract, can- 
aigre extract and gambier and must therefore be considered as unsatisfactory. 
The Committee, however, believes that a pre-chromed hide powder has many 
advantages over our present powder and recommends to the Council that 
research be undertaken to produce such a powder as soon as possible. He 
also gave some figures which indicated that the French hide powder had not 
deteriorated from last year. On a motion by C. A. Blair, seconded by J. M. 
Seltzer, the report was approved and Mr. Sheard’s recommendations ac- 
cepted. 

R. L. Moore then gave a report on “Errors in Results due to Possible 
Variations in the Procedure of Analyzing Tannin Bearing Materials Ac- 
cording to the Official. Method”. He pointed out the following possible sources 
of error: 

1. Failure of the method to specifically control these operations. 

Failure of the operator to comply with the spirit of the method. 


2 
3. Failure of the operator to appreciate the possible differences that result 
from small variations in procedure. 


Lack of respect for methods which fail to require control over proce- 
dures known to influence the accuracy of the results. 


After considerable discussion on the points raised in this report Mr. Moore 
was requested by the chairman to re-write the methods incorporating the 
changes that he feels are necessary. These are then to be submitted to the 
various members of the committees for their consideration. 

A. N. Kay pointed out that in the determination of copper following our 
Official method better coordination of results is possible if the solution is 
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adjusted to pH 5.5 to 6 and that the standards should be made up between 
0 and 4 ml. of standard copper solution. He suggested that the method for 
determining copper should be re-studied and it is therefore being turned over 
to Mr. Rogers. J. F. Wagoner pointed out that the present methods permit 
the use of a non tan shaking apparatus which rotates to 60 plus or minus 
5 r.p.m. which means that a variation of 100 revolutions during a 10 minute 
shake period could be possible and still be official. It was suggested that this 
should be refined. This matter was turned over to Mr. Rogers also. 

There ensued considerable discussion on future activities of the Committee 
and various subjects of interest were raised but nothing definite decided. 
Meeting adjourned at 10:30 P. M. 


\ agoner, Ai tin g Se retary. 


Structural and Chemical 
Studies on Collagen 


by Francis O. Scumitr 


Department of Biology 


tts Institute of Technology 


In this paper will be presented a brief summary of the work carried out 
in these laboratories as part of a research program sponsored by the Office of 
the Quartermaster General, Research and Development Branch, under 
Project 130-46. The project, conducted under the administration of the 
Leather Subcommittee of the National Research Council on Quartermaster 


Problems, included an attack on the detailed structure of collagen by means 


of x-ray diffraction and electron microscopy as well as certain chemical 
studies closely related to the central problem. An account of the results 


of the x-ray studies has been given separately by Bear !. These summaries 


are presented for the purpose of bringing some of the more significant results 
1 
t 


to the attention of the tanning and leather industry. It is evident that al- 
though the application of scientific methods to the problems of tanning have 
led to great practical advances and, although the literature of collagen 
chemistry is extensive, a fundamental understanding of the properties of 
skins or hides as they are effected by tanning procedures can be achieved 
only after the essential facts concerning the detailed structure of the collagen 
molecule are in hand. ‘The x-ray and electron microscope (IM) studies, 
especially during the last decade, have laid a firm foundation for future ad- 
vances in this field. 

Most of the EM results to be described here are contained in four published 
papers ?—5, However, reference to other work in the field is given where this 
bears importantly on our own results. 





STRUCTURAL AND CHEMICAL STUDIES ON COLLAGEN 


Tue ELectron MicroscoPe 


To the uninitiated the potentialities and limitations, theoretical and practi- 
cal, of electron microscopy are only dimly realized. A brief sketch of some 
of the more important points to be remembered may therefore be useful. 
Other introductory and orientating references may also be cited *— 9, 

Like the light microscope, the EM employs condenser, objective and pro- 
jector lenses to focus the “light”? which, in this case, is a beam of electrons. 
Focusing is accomplished by variation of the current in the electromagnetic 
lenses. The image is formed by impingement of the electrons on a fluorescent 
screen; when the image is focused the screen is moved out of the beam and a 
photograph obtained on a plate or film which lies under the screen. The 
specimen, which is usually dried on a very thin plastic film mounted on a 
'g inch circle of 200 mesh wire, is manipulated by a very sensitive mechanical 
stage. 

The distinction between magnification and resolution (or useful magnifi- 
cation) must be clearly recognized. The resolving power of a microscope is 
usually measured by the distance between centers of the closest particles 
which can be clearly distinguished as separate particles. The limiting resolu- 
tion of the light microscope is approximately half the wavelength of the il- 
luminating light or about 0.2 u * for visible light and about 0.1 4 for ultra- 
violet light. Accordingly, light micrographs cannot be usefully magnified 
much beyond about 2,000 diameters. The theoretical limit of resolution of 
the EM is between 1 and 10A (of the order of size of the thickness of poly- 
peptide chain). However, the resolutions obtainable with a particular 
specimen may be considerably less than the resolving power of which the 
instrument is capable because of low specimen contrast and other factors. 
With protein specimens, such as those of collagen, it is usually possible to 


resolve 50 A or somewhat less. The useful magnification of the EM is thus 


40-100 times greater than that of the light microscope. The photograph is 
usually taken at a magnification of 5000-8000 diameters. The photographic 
plate may be further enlarged 10 to 20 times without loss of useful magnifi- 
cations. In the papers under review electron micrographs at magnifications 
exceeding 200,000 are shown. 

Because of the small penetrating power of the electron beam, specimens 
must be very thin (0.1 to 0.5). This may be accomplished by fragmenting 
the specimen mechanically with a blendor or with sonic or ultrasonic vibra- 
tions or by making very thin sections with special microtome equipment. 
The smallness of the specimens and the high magnifications employed pose a 
dificult sampling problem. ‘The amount of material which can be examined 
on a particular specimen grid is fantastically small (possibly a few billionths 
of a gram). Accordingly many samples of the specimen must be examined 

* 1 micron (x) is 0.001 millimeter. This unit is most useful in light microscopy. When dealing with 


atomic and molecular distances the Angstrom Unit (A°) is most useful. 1A°=1/10,000 yw. In the literature 
one also encounters the millimicron (mu) which equals 10 A®° or 1/1,000,000 millimeter. 
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before the conclusion may be drawn that a particular structure is character- 
istic of the specimen. When it is desirable to determine the dimensions of 
structures, it is necessary to make a statistical study by plotting a frequency 
distribution curve. 


Specimens are examined in a high vacuum (necessary to avoid scattering 


of the electrons by air molecules); accordingly, the specimen becomes quite 


dry during the operation. This has important consequences when specimens 
like collagen are examined, as will be brought out below. 

The usefulness of electron microscopy has been greatly heightened by the 
application of a variety of ancillary techniques. Certain electron-dense 
compounds like phosphotungstic acid and osmium tetroxide (“‘osmic acid”’) 
have been employed as “electron stains” to heighten the contrast of localized 
regions of the specimen which combine with the reagent. Contrast is also 
greatly heightened by evaporating on the specimen a very thin layer of heavy 
metal such as chromium, platinum or uranium. ‘The metal atoms can be 
made to impinge upon the specimen at any desired angle. Hence from such 
shadowed preparations one can not only detect many details not otherwise 
observable but also determine variations of thickness (as in a banded collagen 
fibril) and even estimate the thickness of particular elevations. Surface 
contours are also revealed by studying plastic replicas of the specimen. The 
value of such preparations is greatly augmented by metal shadowing the 
specimen before replication or by shadowing the replicg after it is removed 
from the specimen. 


STRUCTURE OF THE COLLAGEN FisrRiL 

_ Connective tissue fibers are composed of several hierarchies of fibrous 
structures: (1) the histologically demonstrable fbers, 2-104 in thickness; 
(2) the very much thinner fibrils into which these fragment, being visible in 
the dark-field microscope but at or below the resolution of the light micro- 
scope (0.005-0.5 u or 500-5000 A); (3) the still finer filaments into which the 
fibrils may fragment under certain conditions; (4) finally, the protofibrils 
which are the thinnest ultimate fibrous arrays which possesses the structure 
characteristic of collagen. The EM work is concerned primarily with the 
fibrils and the filaments. Protofibrils are not resolvable as yet with the EM. 
Their existence was postulated for fairly compelling reasons! |, 
1. Axial Structure 

From small-angle x-ray diffraction studies it was shown that collagen 
fibers from all the types of connective tissue examined, possess a very regular 
axial repeating pattern, the repeating period being close to 640 A (0.064). 
The work leading up to this discovery has been chronicled by Bear ! in the 
preceding review. Shortly after Bear’s discovery of the correct axial period 
it was shown by Schmitt, Hall and Jakus!° that collagen fibrils, viewed in 
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the EM, manifest a banded, cross-striated appearance and that the average 
distance between like bands is close to 640 A. Similar results were obtained 
independently by Wolpers!!, 12. These discoveries were made during the 
war and it was not until later that it was possible for each group to learn 
what the other had been doing. 


The early work of Schmitt, Hall and Jakus was done on unstained, un- 
shadowed material. From such preparations it was observed that the bands 
consist of a succession, in the axial direction, of dense (4) and light (B) 
bands. The 4 bands were about four times the length of the B bands and 
appeared to be more extensible because, where the period was considerably 
higher than 640 A, the relative proportion of the period occupied by the B 
bands increased at the expense of the 4 bands. From the distribution curve 
of the axial period made from preparations of fragmented connective tissue, 
it was found that the period varies from about 500 to more than 800 A 
(although most of the spacings lay between 620 and 660 A). In a few cases 
fibrils were greatly stretched by stress from the supporting collodion film 
which peeled back under the influence of the beam. In one such case, the 
period was as high as 4,000 A. These facts are of importance for they appear 
to require the assumption that the collagen protofibril, unlike the native 
macroscopic collagen fiber, is capable of considerable extension. This is in 
contrast to the suggestion of Astbury !3, that the collagen chains are relatively 
straight though somewhat puckeved because of the presence of a high concen- 
tration of proline and hydroxy proline. 

Wolpers used osmic acid as a fixative and stain. In such preparations two 
dense bands and one light band per period were found. He also observed a 
scalloping effect due to the fact that the width of the light region is less than 
that of the dark region. 

Using phosphotungstic acid (PTA) as a stain, five intraperiod bands were 
observed! 4, Each band has characteristic position and density. Four of the 
bands lie in the region previously designated as 4 and one lies in the B region. 
The pattern is asymmetric in the axial direction which is a point of some 
crystallographic significance. In certain types of preparations, particularly 
in the collagen of the epineurium of nerves, as many as seven bands per period 
were observed. 

Six intraperiod bands were observed by Nutting and Borasky!5 as well 
as by Schmitt and Gross*. Wolpers!6, !7 takes the position that the normal 
collagen fibril has two dense (6:, 62) bands per period and that when more 


bands are observed it is an indication of abnormality, experimentally or 
pathologically produced. Thus in the transformation from the two to the 
four band (‘6 lamellae”) stage he suggests that a cementing material of un- 
known nature is removed. This leads not only to the formation of multiple 


bands but eventually to the deposition of dense granular material, destruction 
of the bands and disorganization of the characteristic collagen structure. 
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This point of view is in contrast to our own 2, § according to which the normal 
collagen fibril is possessed of very detailed regularity of axial structure, only 
certain aspects of which have been revealed thus far by electron microscopy. 
It seems in fact probable, that, as techniques and resolution are improved, 
more than the six or seven intraperiod bands thus far demonstrated will be 
resolved. While the discussion below on the probable organization of the 
fibril will further elucidate this point of view, it may be noted that six intra- 
period bands have been observed in material subjected to the mildest possible 
preparative technique. Moreover, the x-ray data obtained on intact tissue, 
and described in the previous review by Bear! require the conclusion that the 
many-banded intraperiod structure is characteristic of normal fibers and is 
not a result of disorganization due to manipulation. 

Schmitt and Gross? made a detailed study of the relative positions of the 
intraperiod bands in the fibrils of calf-, goat-, and sheepskins. The positions 
were determined as accurately as possible, within the limits of resolution 
possible (50-60 A), by densitometer measurements of many fibrils. In the 
case of five-banded periods (the bands were designated a, b, c, d, and ¢) the 
bands are practically evenly spaced. This was true whether the period was as 
small as 580 A or as large as 1310 A. Itshould be noted that such axial struc- 
ture is nevertheless asymmetric because the densities of the bands varies 
characteristically. 

In the six-banded case the b band appears to be a doublet, to which the 
designation b, and b, is given. Where seven bands were seen the e band 
seems also to be a boublet (¢, and ¢.). In these cases also the relative positions 
of the bands in the period are about the same regardless of the value of the 
period. This fact strongly supports the view not only that the component 
protofibrils are extensible but that, within individual fibrils, the extensi- 
bility of the various intraperiod regions is essentially constant. 

The nature of the bands themselves may now be discussed. In favorable 
cases as many as five bands have been observed in unstained, unshadowed 
preparations. This demonstrates that the bands are not caused alone by pre- 
ferential affinity for the PTA or other stain*. The bands may be clearly 
demonstrated in unstained but shadowed preparations and in these cases it 
is clearly evident that the dense bands are regions of relatively greater width. 
Shadowed replicas of dried skin fibrils confirm this conclusion. However, 
replicas of moist fibrils show an essentially smooth contour, devoid of bands 8. 
From this and from the x-ray evidence it may be concluded that the collagen 
fibril in its natural state of hydration is essentially a smooth cylinder or 
ribbon. The distribution of water in the ordered and disordered (interband 


and band) regions is doubtless different, depending on the side chains pre- 


*On the assumption that electron dense tains” such as PTA might, under certain conditions, combine 
with positively charged groups i I ollagen (such as the terminal €-amino group of lysine), it was hoped 
that the use of such stains might give information as to t regions of concentration of such groups along the 
chains, As yet this hope has not been realized in the case of collagen. Obviously PTA does not react strictly 
topochemically 
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dominantly present in these regions and on the interaction of the main chains 
with each other laterally. Removal of water, in the preparation of the speci- 
men for EM examination, leaves the fibrils with the typical banded condition. 
Bear concludes that, in the interband regions, the protofibrils or polypeptide 
chains, run in a parallel, relatively perfect array while in the regions of the 
bands there is relative disorder, giving rise to puckering or thickening. 

It is evident also that the thickened, banded regions combine more readily 
with PTA and other heteropolyacids than do the interband regions. Though 
such compounds are not regarded as tanning agents, it is probable that the 
mineral tanning agents behave in a similar manner. One of the best resolved 
types of six-banded fibrils ever observed by us was obtained from chrome 
tanned calfskin examined after fragmentation without further staining. 

It must be admitted that EM examination of collagen fibrils tanned in 
various ways has thus far contributed relatively little to our concept of the 
nature of tanning. However, electron microscopy remains a powerful tool 
in the elucidation of the structure of collagen and it will probably prove to 
be necessary to learn much more about the structure of collagen before 
significant progress can be made in the problem of tanning. The recent 
publications of Highberger, Gross and Schmitt!’, !9 indicate that much 
remains to be discovered about the chemistry and structure of collagen. 

2. The Lateral Structure of Collagen Fibrils 

The collagen fibrils from certain tissues such as skin corium have fairly 
characteristic widths (averaging about 1,000 A for human skin). Those 
from tendon have quite variable widths, depending upon the degree of frag- 
mentation employed. It Would appear that some difference either in the 
chemical composition or in the way in which the fibrils form in the tissue is 
responsible for this difference. Wolpers?° stated that the fibrils are thinner 
in young individuals than in older ones. In a careful study Gross?! showed 
that in skin of newborn rats the fibrils are quite narrow (reticulin) but, as 
more collagen is laid down with age, the fibril widths increase. 


Skin fibrils subjected to mild preparatory procedures seldom show structure 


in the lateral direction. X-ray evidence is lacking for a latera] spacing in 
collagen larger than 11-15 A (the so-called “side-chain” spacing). This is 


too small to be resolved with the EM. However, fibrils which have been 
washed extensively or treated with certain enzymes may show longitudinal 
striations in shadowed preparations due to the presence of subfibrillar fila- 
ments. 

The fibrous nature of the rat-tail tendon fibril is shown also by its tendency 
to fray longitudinally. Skin fibrils seldom show this type of cleavage; when 
breakage occurs it is usually at right angles to the long axis of the fiber. 

Rat-tail tendon and especially ichthyocol “dissolve” in dilute (0.05%) 
acetic acid to produce a viscous, water-clear solution. After filtration through 
sintered glass filters such solutions contain only very fine filaments near the 





544 LEATHER CHEMISTS ASSOCIATION 


resolution of the EM. Such solutions yield a fibrous precipitate when the 
pH or ionic strength is elevated. The reconstituted fibrils show cross-banding 
and fine structure similar to that of native collagen fibrils!°, 22. It seems 
clear that the highly solvated filaments (or protofibrils) interact with each 
other, under particular physical chemical conditions, so that reactive or com- 
plementary groups of neighboring chains form relatively stable bonds. The 


details of this process are being further investigated in this laboratory. 


INTERFIBRILLAR SUBSTANCES IN CONNECTIVE TISSUE 


The so-called “‘ground substance” of connective tissue contains rather 
poorly defined complexes (mucoproteins) of proteins and mucopolysaccarides 
and to a varying extent the polysaccharide components may be uncombined 
with protein. The possible physical and chemical interaction between the 
ground substance and the collagen fibrils is unknown but is a matter worthy 
of detailed investigation. After fragmentation of skin samples, amorphous 
material is frequently present on the collagen fibrils 2. Such material is par- 
ticularly abundant in the skin of infant or newborn animals. Wolpers was of 
the opinion that this amorphous material must be removed (as by sonic 
treatment) in order to observe the fine structure of the fibrils. In our ex- 
perience, repeated washing with water is very effective. 

As typical of the mucopolysaccharides of the ground substance, Gross 2 
studied sodium hyaluronate with the EM. The resulting micrographs were 
interpreted to indicate that the polysaccaride was heterodisperse with respect 
to particle size. Long thin fibrous structures were thought to be composed 
of high molecular weight polymers while the globular, apparently fluid, 


} 


regions were considered to be composed of low molecular weight particles. 


I. LASTIN 


Previous EM studies by Wolpers 24 of the structure of elastic tissue indicated 
that, though a certain amount of ill defined fibrosity was manifested, the 
material was relatively amorphous in nature. 


The skin is relatively poor in elastic tissue. For his studies Gross 4employed 
YI plo} 


the aorta of the rabbit and rat, the neck ligament of the cow and the swim 


4 


bladder of the carp. The collagen was removed by preliminary boiling in 
acid. The remaining elastic fibers are long, contorted and have widths 
ranging from 300 to several thousand A. These fibers are essentially amor- 
phous, showing a coarse, irregular longitudinal fibrillation but no transverse 
structure. After digestion with trypsin the coarse, amorphous fibers disap- 
peared and a new entity was seen in the form of fine threads usually com- 
bined in pairs to form double helices of constant pitch. The elastic fiber was 
considered to be a two-component system consisting of the trypsin-resistant 
coiled threads embedded in trypsin-sentitive, heat-resistant amorphous 
matrix. 
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Very recently Franchi and De Robertis?5 showed that coiled threads 
closely resembling those described by Gross are present in trypsin preparations 
incubated without elastin at 37°C. From this and other evidence?® they 
conclude that the coiled threads are tryptic breakdown products of bacterial 
flagella found exclusively in Armour’s crystalline trypsin. 

In the original work of Gross, control preparations of trypsin alone, without 
incubation, failed to show filaments or threads. However, in a recent repe- 
tition of these controls, this time examining the sediment obtained by centri- 
fuging unincubated trypsin solutions, Gross ?7 found large numbers of typi- 
cally coiled threads in all preparations of Armour’s crystalling trypsin which 
he examined. Few, if any, bacteria were ever observed. The entire matter 
is under investigation and judgment as to the origin of the threads will have 


to be suspended until unequivocal evidence is at hand. 


CHEMICAL STUDIES ON COLLAGEN 


In the course of the program chemical studies were conducted by T. P. 
Salo which served both to provide analytical data on collagen treated with 
various reagents, thought useful in the x-ray and EM analysis, and also to 
add to our information about the nature of collagen itself. The published 
papers which resulted from this work will be briefly referred to below: 

Ichthyocol collagen, in acetic acid, is readily deposited on the cathodal 
membrane of an electrodialysis apparatus asa relatively transparent membrane 
28, EM examination showed that the collagen is deposited as very fine 
filaments, about 100 A in diameter and less. From polarized light examina- 
tion, it was shown that the filaments lie predominantly in the plane of the 
membrane but are randomly oriented in this plane. Stretching the film 
orients the filaments parallel with the direction of stress. Absorption spectra 
indicate that material absorbing between 2500 and 2800A (aromatic amino 
acids) remains in the middle chamber while the electrodeposited collagen, if 
anything, has a lower absorption in this region (possibly indicating puri- 
fication). The method may prove a valuable one for the separation and puri- 
ication of fibrous proteins. No developmental work was done to determine 
whether electrodeposition of collagen may have commercial application. 

From a study of viscosity increments measured at 32° and 35°C, Salo29 
found that ichthyocol in acid solution (pH 2.5; 0.2 M NaCl) degrades at 
first very rapidly to form “parent gelatin” and then very much more slowly. 
It was deduced that the parent gelatin molecules have an axial ratio of 47.5 


and a length of about 800 A (agreeing well with the value of Scatchard, et al, 


80, Presumably there are weak links along the collagen chains and scission 
occurs at these points under the influence of heat. The relation between 
these data and the known facts about collagen structure is not yet clear. 

It was originally hoped that, by EM examination of chemically altered 
collagen, it might be possible to gain information about the chemical groups 
involved in the formation of the intraperiod bands. ‘To this end observations 
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were made on deaminized collagen and on collagen to which metaphosphate 
and other reagents were quantitatively fixed. The results were disappointing 


so far as the original aim was concerned and were therefore not published. 


In the course of the investigations certain methods were developed and 


results obtained which were described in several papers by Salo. 

Upon the supposition that the basic amino acid side chains are of import- 
ance in determining the packing of the collagen chains in the various banded 
regions and also in combining with PTA, several types of collagen were de- 
aminized (for comparison in the EM with untreated collagen). Deaminiza- 
tion removed the terminal amino groups of all the lysine and hydroxylysine 
but only 15-20°% of the histidine and less than 40% % of the arginine #!. The 
total basic amino acid contents of beef and kangaroo tail tendons, ichthyocol 
and of steer hide are about the same though the ratios of the individual 
basic amino acids differ. An improved method of determining arginine in 
collagen hydrolysates is given. 


Using an improved analytical decarboxylase method, it was shown that 
tendon, hide and ichthyocol collagens contain practically the same percentage 
of their total nitrogen in the form of L-lysine 32. 


A quantitative study of the fixation of metaphosphate by untreated and 
by deaminized beef tendon powder was made by Salo%’. He found that the 
maximum fixation (at pH 2.4, 1 per cent metaphosphate and zero salt) agrees 
with the acid binding of collagen (assuming metaphosphate to be NaPQ;. 
5HPO,); only five-sixth of the phosphate is bound by direct combination with 
amino groups. The results are of interest to tanners because phosphate is 


commercially important as a pretannage. 
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Gross, J 


A Note on Intestinal Organisms of Cattle Found in 
Tannery Soak Waters 


by Artuur N. Kay 


Howes Leather Company, Inc., Laboratory 
West Hickory, Pa. 


While making some tests on the conditions of soaking in one of our tanner- 
ies, the soak waters were examined under the microscope and found to contain 
a considerable number of large unicellular organisms. ‘These organisms 
seemed to congregate around the particles of flesh and other protein debris 
in the water and were very motile. To eliminate the condition, immediate 
steps were taken to add sodium bi-fluoride in quantities recommended for 
the disinfection of hides from restricted areas. The addition of the sodium 
bi-fluoride seemed to control the organisms. 


MorRPHOLOGY 


It was possible to examine the morphology of the organism by preparing a 
wet-mount preparation on a slide having a circular depression. Three or four 
drops of the soak water were placed on the slide and the organisms were 
stained with Lugol’s iodine solution (one drop of stain to three drops of water), 
thus staining the organisms pale brown. ‘The organism was destroyed but 
the dead cell remained intact and in suspension. The wet mount was covered 
with a glass coverslip. Vaseline jelly was placed along the edges of the 
coverslip to prevent the wet mount from drying. The one-celled organism 
in the soak water morphologically resembled the Entozoic cilliate, DIPLO- 
DINIUM HEGNERI, found in the intestine of cattle. A drawing of the 


organism is shown in Figure I. 
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Figure I. 
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GrRowTH CONDITIONS 

The organism grows very well in a solution whose pH is controlled at 7.0. 
The optimum pH for growth is between 6.2 and 7.0. At pH 6.2 the motility 
of the organism is greatly reduced. The organism was destroyed at tempera- 
tures between 0° - 5°C. and the optimum temperature for growth was be- 
tween 25° - 37°C. 

The organism was able to withstand concentrations of NaCl of 8.0 per cent 
or more. ‘Tubes of nutrient gelatine and blood agar were inoculated with a 
sample of the soak water and incubated at 37° C. for 48 hours. At the end of 
the incubation, there was no liquefaction of the gelatine or of the blood agar 
nor hemolysis of the blood agar. Therefore it can be considered that this 
organism is not proteolytic. 

The organism could not be isolated from the soak water and the inoculum 
therefore also contained a number of bacteria (rod-shaped forms being most 
prominent) which may be considered non-proteolytic because of their negative 
reaction on the gelatine and blood agar. Despite the non-proteolytic nature 
of the organism and of the associated bacteria, additions of bifluoride are being 
continued for hygienic reasons. Bacteria present in soak waters have been 
considered by many investigators!. However there has been no mention 
made in the literature of the present isolated organism. 


SOURCE 


As these organisms come from the intestinal tract of cattle, their source 
of entry into the tannery soak water could be from the wet manure on hides. 
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They have a very high salt tolerance and, while in this case apparently did 
not damage the collagen of the hides, might well lead to trouble in a tannery 
if not controlled. The manure problem is not only a matter of contaminating 
a given area of a hide but can cause the whole soak water to contaminate all 
the hides in the soak. 


SUMMARY 
Considerable research has been conducted to ascertain the types of bacteria 
in soak waters. Apparently soak waters may also contain intestinal parasites 
which are much larger organisms than bacteria and, in this report, one 


instance of such being the case is called to the attention of the tanners and 
their chemists. 
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Relative Quality of Sheepskin Leathers Tanned 
with Sicilian and Three American Sumacs* 


I. D. Crarke and E. 'T. Sremert 


Eastern Regional Research Laboratory** 
Philadelphia 18, Pennsylvania 


INTRODUCTION 


A report published in 19464 described two tannery experiments in which 
the value of Sicilian sumac and three species of domestic sumac for tanning 
sheepskin skivers was compared. The first experiment (called “1942-3 tests” 
in the report#) showed that differences between leathers tanned with Rhus 
coriaria (Sicilian sumac) and those tanned with hand-picked leaves of either 

*Presented at the Forty-Sixth Annual Meeting of the American Leather Chemists Association, French 
Lick Springs Hotel, French Lick, Indiana. 


tPresent address: Philadelphia Quartermaster Depot, Department of the Army. 


**One of the laboratories of the Bureau of Agricultural and Industrial Chemistry, Agricultural Research 
Administration, United States Department of Agriculture 


tThe change from‘ ‘test”’ to “experiment” was made to avoid confusion with “physical tests’’ which is used 
later. 


sMean squares for species were not given in Table X of that article‘ but can be calculated readily from 
the data given. 
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R. copallina or R. glabra were slight and could not be detected by careful 
examination. Leaflets of R. glabra produced slightly better leather than 
leaves, but the cost of preparing leaflet material would not be justified for 
this type of leather. 

The second experiment (1944 test), in which Rhus typhina was included, 
revealed that there were small differences related to species of sumac* in 
color, thickness, and stiffness of the resulting leathers. Weight per skiver 
was also related to species, provided a distinction was made between leaves 
and leaflets of Rhus typhina. The order of decreasing value of the species 
given by the tanner was: Rhus coriaria, R. copallina, R. typhina and R. glabra. 

From the first tannery experiment, 40 skivers (10 from each of the 4 packs) 
and from the second tannery experiment, 165 skivers (15 from each of 11 
lots), were retained for laboratory examination. These skivers were not sub- 
jected to the usual surface finishing operations. After tanning, they were 
dried, degreased by solvent, then fatliquored, toggled and redried. Results 
of the laboratory testing are reported here. 


TactuaL EvaALuATION 

Feel or Quality of Tannage:—In judging lightweight leather, the tanner 
sums up much of his evaluation under the heading of “feel”. Measurement 
of feel has been called “‘tactual evaluation” here because the most important 
sense involved is that of touch or feel, although other senses such as sight 
are also involved to some extent. Because of its composite nature, feel is 
difficult to measure objectively and express numerically. One object of the 
present work was to find, if possible, certain tests or a combination of tests 
that would have high correlations with feel for this type of leather. Such 
correlations, of course, would not apply to all types of leather because the 
desired feel would vary with the use to be made of the leather and emphasis 
would be placed on one or another of the properties that enter into feel, 
depending on the demands of the user. 

To obtain the desired information on feel, it was necessary to have the 
leather graded by the tanner; this was done by two tannery representatives 
on the leathers from the second experiment. Whole skivers were too large to 
handle easily, so 9- x 12-inch pieces were cut from the shoulder portion of 
each skiver (Fig. 1, area G). They were numbered in code to conceal identi- 
fication. Grading for tannage, ignoring both color and any defects that were 


obviously not related to the sumac, was done by first sorting out all pieces 


that were commercially unacceptable. The remaining pieces were then di- 


vided into two groups according to quality, after which each group was fur- 


ther divided into two groups. Thus the pieces were sorted according to 
quality of tannage into five groups, group 5 being best and group 1 poorest. 
The number of pieces in each group for each tannage was then counted, 


after which the average or mean grade for each lot was found by mu tiplying 
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TABLE II 


Analysis of Variance of Tanners Grades. 
Degrees 
of Mean 
of Variation Freedom Square 
Between tanners 2.695 
Between sper ies ‘ .951 
Lots in species (error . 202 
Interaction (tanners X lots 
Spec ics comparisons 
R. copallina versus others 


Other comparisons 


cant beyond 1 per cent point. Since “Lots in species significant when tested against “Intere 
he proper error term for testing other mean squares 


the number of pieces in each grade by the grade number, taking the sum of 
these products and dividing by 15. For example, for lot A (Table I), the 
mean grade was [(8 x 5) + (3x4) + (0x3) + (3x2) + (1x1)] /15—59 /15--3.9. 

For this grading, closely defined limits could not be established before 
the work started. Essentially each tanner developed his own grade limits 
during the sorting, attempting to adjust the limits so as to obtain approxi- 
mately the same number of skivers in each grade. In this they were only 
partially successful. The numbers of skivers per grade, in decreasing grade 
order, were as follows: for Tanner A, 48, 34, 32, 33 and 18; for Tanner B, 
27, 24, 30, 33 and 51. ‘Tanner B was more severe in his judging than Tanner 
A, as shown by the greater number of skivers he placed in the lowest grade, 
and also by the fact that his average grade was 2.7 while that for Tanner A 
was 3.4. Tanner A considered only thoroughness of tanning, but Tanner B 
considered also ‘‘weight”, a judgment based principally on thickness but 
influenced also by other properties, such as softness. Tanner A spent much 
more time than Tanner B in grading the leathers. 

Table I shows the results, and an analysis of variance of the results is 
given in Table II. 

There was a highly significant difference between tanners (Table II), 
reflecting their difference in grade limits. However, the low interaction 
between tanners and lots, with a mean square of 0.04 (Table II), and a highly 
significant correlation coefficient of 0.82 between their gradings show that 
they were in good agreement as to the relative value of the various lots. 

The average species grades, based on the results of both tanners, were as 
follows: Rhus copallina, 3.60, R. coriaria, 2.85, R. glabra, 2.82 and R typhina, 


2.76. The grade for R. copallina was markedly higher than those for the other 


species. In Table I], under species comparisons, the mean square for species 
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has been divided into mean squares for single degrees of freedom as described 
in Chapter 15 of Snedecor!4. <A highly significant difference between R. 
copallina and the others is shown. The use of single degrees of freedom is, 
however, open to criticism in the present case, because the use of the com- 


‘ 


parison “‘copallina versus others” instead of other comparisons is based on the 
results themselves rather than on previous knowledge or other facts. Tukey '5 
has recently proposed a method* for comparing individual means. By this 
method, there are no group boundaries, but R. copallina is a straggler; 
that is, it is significantly better than some of the other species at the 5 per cent 
level. There is no evidence of differences between the other species at this 
level. The evidence thus is strong that R. copallina produced better leather 
in this test than did the other species and that the latter did not differ among 
themselves. 

There is no evidence that the tanners made a distinction based on leaves 
and leaflets, although the average grade for leaflets is a trifle higher than 
that for leaves. For an unknown reason, one lot of leaflets, Lot L, made much 
better leather than the corresponding lot of leaves, Lot K. This behavior of 
Lot L is surprising because it was prepared from Lot K by air elutriation, yet 
Lot H, which was prepared by the same process from Lot G, did not quite 
equal the latter. 


Surface Smoothness. This property, one element of feel, was determined 


by moving the hand lightly across the grain surface of the leather pieces 


resting on a flat surface. The pieces were divided into five groups, and mean 
grade and rank were determined as Cescribed above for feel. Grading was 
done by three of the laboratory personnel. The results are given in the last 
two columns of Table I, and an analysis of variance is given in Table III. 

There was a significant difference between species. ‘The difference between 
graders was highly significant, but this probably was the result of different 
grade limits rather than disagreement as to the relative smoothness of the 
various lots. The coefficients of rank correlation between the lot rankings 
by the three graders were approximately 0.90. For each grader, Lot B was 
first, Lot C was second or third, Lot E was tenth, and Lot F was eleventh. 
There is evidence, therefore, that R. copallina produced the smoothest and 
R. glabra the roughest leather. There was no difference based on leaves and 
leaflets. 

Surface smoothness would be expected to be one element in feel. Tanner B 
favored leather with a smooth surface. The correlation coefficient, r, between 


*Briefly the steps in Tukey's method are as follows: 

(1) Arrange the means in increasing numerical order 

(2) Calculate, at a given level of significance (usually 5%), the least significant difference (LSD) or the 
difference which would have been significant if there had been but two varieties; consider any gap between 
adjacent means that is greater than LSD as a group boundary. 

(3) Within each group of 3 or more values, test for stragglers, that is, values which straggle too much from 
the group mean 

(4) After separating stragglers, test each group of 3 or more for excess variability by usual analysis of 
variance methods and the F-test. 

The final significance level is uncertain. Although, for example, the 5 per cent level may have been chosen, 
after the successive operations have been applied the level will be higher. 
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TABLE III 
Analysis of Variance of Smoothness Grades. 
Degrees 


ot Mean 
Source of Variation Freedom Square! 


Lots (L 1.007 
Species (S i 288 
Lots in species (Ls 458 

Graders (G .319 

Lots X graders (LG 2 025 
Species X graders (SG) 


Lots in spec ies X graders (LsG) 


! Letters are for identification purposes only 


2 * Significant beyond 5 per cent point; **significant beyond 1 | 
0.1 per cent point 


his grades and those for smoothness had the highly significant value of 0.80. 
For Tanner A the value of r was 0.57. This non-significant value does not 
necessarily mean that he attached no importance to smoothness; rather he 
probably considered it subordinate to tannage. Other factors being equal, it 
seems reasonable to suppose that a tanner would prefer a smooth rather than a 
harsh surface for the type of leather considered here. 


MetHops OF SAMPLING AND ‘TESTING 

Sampling of the leather from the first tannery experiment will not be 
described as only a limited number of tests were made. For the second tannery 
experiment, the methods of sampling and testing were the following: 

The right bend area of each skiver was used, various test pieces being cut 
as shown in Figure 1. Replicate test pieces from the same skiver were taken 
for some tests. No study was made of variability due to position within the 
skiver; whenever replicate test pieces were taken they were contiguous. In 
cutting out the test pieces, most measurements were made in the English 
system, but nearly. all the physical testing measurements were made in the 
metric system; all results have been reported in the latter system. Except 
as noted, all specimens were conditioned and tested in a room regulated at 
70°F. and 65 per cent relative humidity. 

Weight per unit area, thickness, and apparent density were measured on 


bey 


piece WXYZ (Fig. 1) before cutting out the various test specimens. ‘The 
pieces were 10 inches wide and from 14 to 18 inches long, depending on the 
size of the individual skivers. 


Real density was measured on pieces D1 and D2 (Figure 1) by the method 
of Galley and Tapp as modified by Kanagy and Wallace 9. 

Tensile strength of the original leather and of leather after acid or heat 
deterioration was determined on 12 strips per skiver, cut as shown in Figure 
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1. The individual test pieces, T1 to T12 inclusive, were cut with a die 
similar to the official A.L.C.A. die in shape but only 8 centimeters long, with 
a test portion 1 centimeter wide and 2.5 centimeters long. Tensile strength 
of the original leather was found by breaking all strips except 3, 6, 7, and 10 
from 9 skivers of each lot. Strips 3, 6, 7 and 10 were used for a heat deteriora- 
tion study. These strips were conditioned at 73° F. and 50 per cent relative 
humidity rather than at the 70° F. and 65 per cent relative humidity used 
for all other test specimens. ‘The tensile specimens from the remaining 6 
skivers of each lot were used for a gas chamber deterioration? study, strips 
1, 4, 9, and 12 being used as untreated controls and strips 2, 5, 8, and 11 
being exposed in the gas chamber. (The remaining 4 strips are not reported 
on_ here.) 

Stretch parallel to the backbone was measured on 4 strips from each skiver 
at loads of 10.6 and 21.1 kilograms per square centimeter (150 and 300 
pounds per square inch); the loads were applied in successions, and stretch 
was measured by the official method. 

Stiffness was measured by three methods. In one, the angle of droop was 
measured with a crude model of the Peirce Flexometer!%. This apparatus, 
designed for textiles, has also been used for leather by Conabere and Hall 5. 
For this test, the 9~ x 12-inch pieces (G, Figure 1) were placed on a flat, 
horizontal plate with exactly 5 inches of the leather projecting over the edge 
of the plate. The angle between the overhanging edge of the leather and the 
plane of the plate was measured in degrees, after which bending length, c, 
flexural rigidity, G, and bending modulus, q, were calculated by the following 
formulae: 

c—1(cos 0.5 6/8 tan 0)" 
G=—w c3 
q=12 G/d3 


where | is length overhanging in centimeters, @ is angle of droop in degrees, 
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w is weight of leather in grams per sq. cm., and d is thickness of leather in 
centimeters. 

Stiffness was also measured with the official A.L.C.A. apparatus for flexi- 
bility except that a 0.5 inch-pound machine was used with a load of 0.005 
inch-pounds. For this test, strip A (Fig. 1) was divided into 8 equal parts 
for 8 replicate determinations per skiver. The strips were 0.5 inch wide, 
the span length was 0.5 inch, and the bend was made so the grain was convex. 
Load scale readings were taken when the sample had bent first 6 degrees, 
then 9 degrees. Preliminary tests indicated that if the angle of bend was 
more than 10 or 11 degrees the leather was noticeably permanently deformed. 
From the data so obtained, stiffness in flexure, If, was calculated by the fol- 
lowing formula !: 


4sML 
' 100 wr d3 


where s is span length, M is the load applied to the pendulum system, L is 
the load scale reading, w is specimen width, r is the angular deflection in 
radians, and d is specimen thickness. 

From the previous report 4, data were available on stiffness measured on 
the whole skiver by folding it perpendicular to the backbone, halfway between 
head and tail, then measuring the height of the fold in millimeters by means 
of a cathetometer. This value is called here “stiffness by fold.” 

Set was measured on the A.L.C.A. apparatus immediately after stiffness 
was measured at the 9-degree bend. The pendulum weight was increased 
from 0.005 to 0.025 inch-pounds; the angle of bend was increased to 80° 
and held at that point for 20 seconds, then the load was removed by means 
of the hand crank and the angle of set in degrees was noted at zero load. 


Compressibility or hardness was measured with the official dead-weight 
type of thickness gage having a foot three-eighths of an inch in diameter. 
The original thickness under a load of 200 grams was noted first, then the 
thickness under a load of 10 kilograms. The latter reading was taken 5 
minutes after application of the load, when the reading was practically con- 
stant. Compressibility is decrease in thickness as percentage of original 
thickness. Because the leathers were thin, 5 pieces, each from a different 
skiver but all from the same lot, were combined for each measurement. 
There were, therefore, only 3 values per lot instead of 15. 

Kinetic friction was measured on the Dreby friction meter®; two 2- x 
7.5-inch test pieces (D1 and D2, Fig. 1) from the same skiver were placed 
grain to grain and loaded with a 21-ounce weight. 

Shrinkage temperature was measured by the A.L.C.A. method on specimens 
from 5 skivers of each lot, both before and after washing to remove most 
of the soluble chloride. 
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Resistance to deterioration at high temperatures was measured by the official 
A.L.C.A. method, except that the exposure time was 2 weeks instead of 1 
because a preliminary test showed no deterioration in 1 week. 

For chemical analysis, a sample of each lot was prepared by combining 
undamaged parts of tested specimens and the bend blocks left after test 
specimens were taken. 

Color was measured on the ground leaves as used for tanning and on the 
tanned skivers both before and after exposure to light, but only data on 
leaves and unexposed skivers are presented here. 


The leaf material had been ground in a hammermill to pass a '/ 4 inch 
: } / 64 


screen and was, therefore, lighter in color than whole leaf and much lighter 
than the upper surface of the leaf blade as seen on the living plant. This 
was especially true for Rhus glabra and R. typhina leaves which have large 
pithy petioles and rachises. 

The skiver samples were taken at position I (Fig. 1), this position being 
shifted as necessary to avoidspots or surface irregularities that would have 
low reflectance. Only two skivers per lot were measured because of the 
labor and time involved in integrating the data. 

The primary measurements were curves showing per cent reflectance 
(relative to magnesium oxide) versus wave length for the visible spectrum, 
obtained with a General Electric recording spectrophotometer. From the 
curves, tristimulus values, based on the I.C.1.* standard observer and stand- 
ard illuminant C, were determined with a General Electric tristimulus inte- 
grator, reading 30 selected ordinates for leaf samples and 10 for skivers. 
Trichromatic coefficients and “‘lightness” (integrated reflectance) were then 
calculated, after which dominant wave length and excitation purity were 
found from the charts given by Hardy*. Hue, value and chroma of the 
Munsell notation! 11, which is based on visual appearance, were calculated 
from charts given by Newhall, Nickerson and Judd ! 2. 

In analyzing the data, statistical calculations were made by methods 
described by Snedecor!4. As a rule, the conventional 5 per cent point was 
chosen as the significance level. Certain calculations were not so satisfactory 
as one would wish because the data were meager and unsymmetrical in some 
respects. Mean squares between and within lots and correlation coefficients 
between lots and physical properties were satisfactory. Division of the mean 
square for lots into mean squares for species and lots within species was less 
helpful, first because of possible confounding of species with other uncon- 
trolled factors, but especially because of the small and unequal number of 
lots for the different species. (It was possible to obtain only one lot of Sicilian 
sumac at the time.) Distinctions between materials (leaves and leaflets) 
and between different species were least satisfactory; however, certain cal- 
culations were made in order to throw as much light as possible on species 


*International Commission on Illumination (Hardy’ 
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differences since they were of principal interest. For comparisons such as 
those between species, Fisher has proposed use of the discriminant function 
(for references and an application, see Baten and De Witt 2}. This method was 
too laborious and unrewarding for the unsymmetrical data presented here, but 
its use should be considered when experiments of this general nature are 
planned. 
ReEsULTs OF CHEMICAL AND Puysicau TEsts 

Results on leather from the first tannery experiment are given in ‘Table 
IV. These data are used only to supplement those from the second tannery 
experiment because the number of tests was limited and also because the 
skivers used for packs No. 1 and No. 2 were not strictly comparable with 


those for packs No. 3 and No. 4. 


TABLE IV 


Tests and Analyses of Leathers from the Four Packs of Skivers Tanned in 


Pack No 
Material 


Physical tests 
Tensile strength, kg/cm 
Stretch at break, per cent 
Thickness, em. 
Density, apparent, gm/cc 
Density, real, gm, ce 


Color*, per cent 


‘hemical analysis (oven-dr ISLS 


Petroleum ether extract, per cent 
Insoluble ash, per cent 

Water solubles, per cent 

Hide substan e, per cent 
Combined tannin, per cent 


Chemical Analyses. Analyses of the leathers from the second tannery ex- 


periment are given in Table V. They show no striking differences between 


the various lots. We will consider only combined tannin and degree of tan- 


nage, as they measure the tanning action of the different lots and species of 
sumac. 

The lots may be divided into 6 groups according to species and materials 
(leaves and leafets). The analysis of variance of grouped data, Table V1, 
shows significant differences between groups in combined tannin and degree 
of tannage, but of course does not indicate whether the differences are due to 


species or materials or both. 
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TABLE V 
Chemical Analyses of Sumac-Tanned Leathers in the 1944 Experiments 


Petroleum Water Degree 
Tanning Agent Total Insoluble Ether Soluble Uncombined Hide Combined of 
Ash Ash Extract Matter Tannin Substance Tannin Tannage 


Percent Percent Percent Percent Percent Percent Percent Per cent* 


.8 9 a 
10.8 
11 
11 
11. 
Pay 
a. 
a. 
11. 
FF. 
rt. 


Rhus copallina leaves 8 50.1 34. 68.1 
( 49.4 33. basi 
7 34. 69. 
$2.4 62. 
32. 64. 
32. 61. 
ei 65. 
32. 62. 
34. 68.3 
32. 64.5 
a. 66.3 


5 


.6 


Rhus copallina leaves 
Rhus copallina leaves 
Rhus glabra \eaflets 
Rhus glabra leaves 


ne 1 Ww 


wwe w rw 
_ 
= 
= 


nun 


oo 
ne — 


Rhus glabra leaflets 


Rhus tvphina leaves 


ot 
non 
N 


Rhus typhina leaflets 


rn Uw 


we 


Rhus typhina leaves 


A 


Rhus typhina leaflets 


Vt ow 
wr wr dK Ww NN WW Ww 
wn 
_ 
= 


NNN NN NN NS 
mw nhm eR te eS 
wwww w w 


mw 


Rhus coriaria leaves 


oo 


*Degree of tannage is combined tannin as percentage of hide substance 


TABLE VI 
Analysis of Variance of Combined Tannin 
and Degree of Tannage for Groups 
Degrees 


“a Combined Tannin Degree of Tannage 
Source of Variation Freedom Mean Square ‘ Mean Square 


Groups 20. 64 2.05 


2 


Lots within groups : 3.3 / 40) 


*Significant beyond 5 per cent point. 


To examine the data further, a procedure was adopted which will be 
described in some detail for degree of tannage as it was applied also to data 


from the other tests. This method was necessary because there were unequal 


numbers of lots per group and because two values for leaflets were missing. 
To obtain an orthogonal set of data, degree of tannage values with zero inter- 
action (species x materials) were estimated for R. coriaria and R. copallina 
leaflets as follows: The degree of tannage value for R. glabra leaflets was 
2.0 less than the value for leaves, whereas for R. typhina the difference was 
3.9. The average difference of 3.0 was subtracted from the two values for 
leaves R. coriaria and R. copallina, 66.3 and 70.1, to obtain the estimates 
of 63.3 and 67.1 respectively, shown in Table VII for leaflets. 

An analysis of variance was then made as usual, except that the error 
term of 2.1 was calculated from the within-group variation of Table VI. The 
degrees of tannage in Table VII are averages (in leaf, leaflets, species order) 
of values for 1, 2, 2, 2, 1, 3 lots. The harmonic mean (K,) of these is 1.56, 
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TABLE VII 


Degree of Tannage. Species Averages. 


Degree of Tannage 


Leaves 

Per cent 
R. glabra 64.0 
R. typhina 67.1 
R. cortaria 66.3 


R. copallina 70.1 
*Missing plot estimates wi 


derived from the equation: 1,K,—16 (14424424 14/.414+13).. The error 
term of 2.1 (Table VIII) is 3.35 (from Table V1) divided by 1.56. The F 
values in Table VIII show that there was a difference in degree of tannage 
for materials and ‘Table VII shows that leaflets were lower than leaves in 
this value. Combined tannin was also lower in the leaflets, although the 


difference was significant only at about the 8 per cent point. 


TABLE VIII 


Analysis of Variance of Degree of Tannage Data. 


Degrees 
ot 
Freedom 


Species 
Materials 
Materials x species 
Error! 
Species comparisons 
copallina vs. others 
glabra vs. typhina and coria 


ty phina Vs. coriartia 


1 Significant at about 5.5 1 
ificant beyond 5§ 


x degrees of treedom lost becaus« 


* See text 


The mean square for species was nearly significant at the 5 per cent point. 


In Table VIII, one of several possible sets of species comparisons is listed, 


this particular set having been chosen because it showed most pronounced 


differences. Since, as was pointed out earlier, the choice was based on the 
results, the probability level is unknown; however, it does indicate a difference 
between R. copallina and the other species. By Tukey’s method there is a 


group boundary betwen R. copallina and the others at the 5 percent point for 


combined tannin and at about the 7 per cent point for degree of tannage. 
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There is thus good evidence that R. copallina produces higher combined 
tannin and degree of tannage than the other three species and that the others 
do not differ among themselves. 

The question might arise as to the possible effect of ratio of hide substance 
to tannin in the vats during tanning, since this ratio could not be controlled 
exactly nor determined accurately because the pickled skivers could be sampl- 
ed only at the flanks. The results showed no corrélation between this ratio 


and degree of tannage. 
Color data. Color data are given in Table LX and typical reflectance curves 
in Figures II and III. 


TABLE IX 


Colorimetric Analysis (1-C.1. Coordinate System and Illuminant C) and Munsell Notation 
for Ground Sumac Leaves and for Sheepskin Skivers 
lFanned with the Leaves 


Light Dominant 
ness Wave Excitation Munsell Munsell 
Y Length Purity Hue Value/Chroma 


Per cent Millimi Per cent 
crons 


Ground leaves 

\ : 3997 
B 37! 3978 
( . 383 3770 
D . 3882 3564 
E 3 3814 
| 37 1003 
G 3881 

. 4049 

3906 

. 3992 


3830 


39.0 
39.4 
34.0 
51.7 
Bi: 
40, 
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Sheepskin leather, spectes averages 

ABC (Rhus copallina) 49. 

DEF (R. glabra 47 

GHKL (R. typhina 47. 
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*All values are averages for duplicate skivers. 
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R. COPALLINA LEAVES, GREEN, LOT B 
R. COPALLINA LEAVES, TAN, SUN-BLEACHED, LOT C 
R. GLABRA LEAVES, REO, LOT D 


R. GLABRA LEAVES, GREEN, LOT E 
R. TYPHINA LEAVES, GREEN, LOT K 
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FIGURE I1l—Spectral reflectance curves of 5 samples of sumac leaves. Measurements are 
relative to magnesium oxide. 


Curves B, E, and K (Figure II) are for leaves that were green when picked. 
They show a dip centered at 670 millimicrons due to absorption by chloro- 
phyll or a derivative. The curve for sun-bleached leaves, curve C, is similar to 
that for Lot B, except that the absorption by chlorophyll is much less. Red 
leaves*, Lot D, have a low reflectance, except for the longer wave lengths. 

In Figure II] are shown spectral reflectance curves for three lots of leaves 
and the corresponding curves for 2 leathers tanned with each. The curves 
for leathers are higher than those for leaves, indicating that the leathers 
are whiter and lighter. For leathers tanned with the same lots of leaves, the 
curves differ considerably, but it is well known that leather color (for ex- 


*Actually the ground leaves contained much green material, as only the upper surface of the leaves was red. 
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B. R. COPALLINA LEAVES, LOT 8B 
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FIGURE I1l—Spectral reflectance curves of sumac leaves and leathers. Measurements 
are relative to magnesium oxide. 


tremely light colors) is determined by the skin as well as by the tanning ma- 
terial and varies not only between skins but also between locations on the 
same skin. 

The colorimetric analysis, columns 2 to 6 of Table LX, gives complete 
specifications in the I.C.I. system for colors of the leaves and leathers. The 
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remaining columns give specifications in hue, value and chroma of the Munsell 
system. 

Munsell hue corresponds to dominant wave length in the I.C.I. system. 
denotes yellow and YR, yellow red, but 10.0 YR is the same as 0.0Y, so that 
8.2 Y, for example, might be called 18.2 YR. All hues in Table IX, therefore, 
could be expressed as YR by adding 10 to each Y hue. Value, corresponding to 
lightness, is based ona scale of 10 steps from black to white, the steps being 
equal as judged by eye and, therefore, logarithmic. Chroma corresponds to 
excitation purity. A decrease in chroma may be considered to be a dilution 
of a saturated hue with white. By visual comparison under usual conditions 
at about /5 chroma, one can distinguish steps of 0.5 in hue, 0.1 in value and 
0.3 in chroma. With a good instrument, smaller differences may be seen, 
particularly in value. Lightness is the most important attribute of color 
for these leathers, as they are all near white. 

The previous publication’ gave reflectance values for green light (546 
millimicrons) for leaves and leathers. ‘Those values were lower by 2 to 6 
per cent for leaves and by an average of about 1 per cent for leathers than 
the lightness values given in Table IX. Correlations between lightness and 
‘reflectance of green light were good, the coefficient, r, for leaves being 0.96 
and for leather, 0.86. For low chroma materials, such as these leathers and 


ground leaves, measurement of reflectance for green light should usually 
be a sufficient evaluation of their color. 

Of principal interest here is the relation between color of leaves and color 
of leather. The correlation coefficients between leaf and leather color for 
lightness, dominant wave length, and purity were 0.50, 0.55, and -0.10, 


| 
$4 
‘] 


1 
4 


respectively. The first two are just below significance at the 5 per cent point, 


ee 


ae 


as a value of 0.58 is required. In other words, for this test involving only 
2 skivers per lot, leather color was not closely related to leaf color. On the 
other hand, in the previous article‘ reflectance values for green light were 
given for ground leaves (‘Table II of reference 4) and for each lot of leather 
based on from 64 to 69 skivers per lot (Table IX of reference 4). The correla- 
tion coefficient between those reflectances was 0.84, a highly significant 
value. 

A high correlation does not indicate similarity of color, however; it indicates 
only that the various lots of leaves behaved consistently as regards color of 
leather they produced. The lot showing least difference between leaves and 
leather in hue or dominant wave length was the sun-bleached leaves, Lat C, 
for which the leaf hue was 0.6 Y and the leather hue was 0.7 Y. The reason 
this difference is sosmall appears to be that leaves are greener than skivers be- 
cause of chlorophyll or one of its derivatives; chlorophyll is readily bleached 
by light; and removal of this chlorophyll from the leaves by bleaching decreases 
or eliminates the difference in hue between leaves and leather. This chloro 


phyll is only loosely bound by skin, and much of that taken up during tanning 
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is removed during degreasing, washing, and fatliquoring. Removal of chloro- 


phyll or its derivatives from the leaves before tanning or from the leather by 


washing or by bleaching in light will result in leather of a more uniform, 
stable color. 


Physical test data. Average results from the various physical tests, except 
those for color, are shown in Table X. ‘Table XI gives an analysis of variance 
of the data for each test. 


TABLE XI 
Analysis of Variance of Physical Test Data. 


Mean Square! for Variation Degrees Degrees 
Between oft of 


Freedom Freedom 
Lots Skivers' Replicates for for 
within within within Skivers Replicates 
Species Lots Skivers within within 
Lots Skivers 
Weight per unit area 12 
Phickness 3 79 
\pparent density & 


Real density 3 101°" 
Tensile strength 7 $3 
Stretch 

Bending length 

Flexural rigidity 

Sending modulus 

Stiffness in flexure 

Set 

Compressibility 

Kinetic friction 

Shrinkage temperature 67 

\cid deterioration 101 9S 
Heat deterioration 134 116* 51 


y the factors shown in column 2 and rounded to avoid fractions 


ercent point, **significant beyond 1 per cent point based 
I I I 


ond 5 per cent point, **significant beyond 1 per cent point 


int based on mean squares for replicates within skivers 


ver cent point 


173 with 2 degrees of freedom for position in gas chamber 


‘These data are considered from more than one point of view. First, there 
is the question as to whether the results of any test are correlated with those 
of other tests; in other words, whether any two tests appear to measure the 
same property or which tests measure unrelated properties. The correlation 
between physical properties and chemical composition is also involved here. 
The next point to consider is associations and relations between physical test 
data and feel as determined by the tanner to find what qualities he considers 
important and to establish criteria for high-quality leather. Finally, species 


differences will be examined to determine which species is capable of producing 
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the best leather, this information being of value to collectors or cultivators 
of sumac. The mean square values for variation between skivers and between 
replicates in ‘Table XI measure variability from these sources for skiver 
leather. ‘These mean squares will be of value for estimating variability when 
planning experiments on this type of leather. As the mean square for varia- 
tion between skivers was always highly significant compared with that 
between replicates, there was little or no advantage in taking more than one 
test specimen per skiver. 

Before discussing correlations, some supplementary information on certain 
tests will be given. 

As was pointed out previously, stretch was measured under two different 
loads, one of 10.6 kilograms per square centimeter and the other of 21.1. 
‘Those at the lower load are given in Table X. The two sets of results were 
consistent, the coefficient of correlation between the two being 0.93, but at 
the higher load variability was greater, probably because this was near the 
breaking load for many specimens. 

Stiffness in flexure values were essentially the same whether the angle 
of bend was 6° or 9°; only results for the 6° bend are given in Table X. Based 
on results from 4 skivers per lot, the average value for the 6° bend was 233.0 
kilograms per square centimeter, and for the 9° bend, 223.5. 


The coefficients 
of variation, within skivers, for the various lots ranged from 25 to 42 per cent 


for the former and from 24 to 40 per cent for the latter. 

The shrinkage temperature measurements given in Table X are for speci- 
mens washed to remove most of the salt. Even though the actual differences 
between species are small, the mean square is highly significant. For unwashed 
specimens, the average shrinkage temperatures for Rhus copallina, R. glabra, 
R. typhina and R. coriaria leathers were 77.6°, 76.3°, 75 .2° and 76.1°, respec- 
tively, but these values do not differ statistically at the 5 per cent point 
because the variance is so great. 


TABLE XII 


Loss in Strength, Change in pH, and Soluble Nitrogen 
in Leather Exposed in Gas Chamber 


Sodium 


Tanning Agent 


Rhus coriaria 
Rhus cupallina 
Rhus typhina 


Rhus glabra 


Tensile 
Strength 
Loss 
Per cent 
40.8 
43.8 
46.6 
47.8 


pH 
of 
Original 
Leather 


dis 
3.20 


3.16 
3.16 


Water- 

Soluble 

pH Nitrogen 
Decrease in 

during Exposed 

Exposure Leather 


Per cent 


19 


Carbonate 
Soluble 
Nitrogen 
in 
Exposed 
Leather 


Per cent 


3.47 


2.77 


3.84 
4.10 
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For acid deterioration studies in the gas chamber, an exposure of either 
12 or 18 weeks is usual, but for these leathers an exposure of 45 weeks was 
required to get a 40 or 50 per cent loss in strength. This long time was 
made necessary both by the natural resistance of sumac leather and also by the 
presence of approximately 4.7 per cent of sodium chloride, which retards 
deterioration by sulfur dioxide %. 


Additional data on these deteriorated leathers are given in Table XII. 


CorRRELATIONS BETWEEN PROPERTIES 


Associations between the results of the various physical tests are shown in 
Tables XIII and XIV, by the correlation coefficients, r. The r values were 
calculated from lot averages, not from results on individual skivers; they, 
therefore, have 9 degrees of freedom. The limitations of correlation coeffici- 
ents should be kept in mind and also the fact that these correlations are for 
one special type of leather made from a homogeneous lot of raw skins, and 
therefore, may not hold for all other types of leather. 


TABLE NIII 


Correlation Coefficients for Stiffness Properties! 


Stiffness 
in flexure 


sending 


modulus 


Bending 
o1** length 


Flexural 
+ .* + .97** rigidity 


form of table often used on maps for showing distances between 
coefficient for stiffness by fold and bending length is +0.83 


ent point; degrees of freedom, 9 
‘ 


Correlations for the various stiffness properties are given in Table XIII. 
\ll values, except one, are highly significant. Stiffness in flexure and bend- 
ing modulus would be expected to be closely related, since they are based on 
two methods for measuring the same physical property and both have been 
calculated to unit thickness of leather. The r value, 0.86, is high, considering 
the fact that the test specimens for the two tests were cut from different 
locations in the skiver and in different directions and were different in size. 

Correlations between other properties are given in Table XIV. For com- 
pleteness, all coefficients are shown, but a high correlation does not necesarily 


mean that the two properties under comparison are dependent on each other; 


the association may be due to a common factor. For example, thickness 


and shrinkage temperature were significantly associated (r—.64), but this may 


have been because both were increased by an increase in a third factor, such as 
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combined tannin, rather than that thickness influenced the shrinkage tempera- 


ature measurement. ‘his is usually referred to as spurious correlation. 
Only correlations that appear to be of primary interest are discussed here. 

Based on statistical significance at the 5 per cent point, an increase in 
combined tannin was coupled with increases in thickness, stretch, flexibility 
(decreased stiffness) and shrinkage temperature. An increase in degree of 
tannage was associated only with increases in thickness and flexibility, the 
fewer correlations being caused by the greater variance of degree of tannage. 

Thickness, stretch, stiffness and apparent density were highly associated; 
the last two decreased as the first two increased or vice versa. Stretch, 
stiffness and apparent density were so closely associated that any one would 
have served to characterize the various lots for comparative purposes. 

Compressibility was closely associated with these three properties, because, 
as measured here, it was principally a measure of stiffness of the leather fibers 
and fiber network. During a compressibility test, the percentage of voids in 
the leather was reduced on the average only from 72 to 49 per cent, so that 
hardness of the leather substance was a minor factor. 

Set and apparent density were highly correlated; leathers of low density 
under the test conditions were permanently deformed more than those of 
higher density. 

The coefficient of kinetic friction was determined to learn if it would 
be a measure of surface smoothness determined by hand, but the correlation 
coefficient was only -0.04. The friction measurement was probably influenced 
most by apparent density or compressibility, but it seems uncertain just 
what property was being measured. 


Tensile strength had little relation to any of the other properties. 


TABLE XV 
Relation between Tanners’ Grades and Physic al Properties 


Stretch Stiffness Stiffness Coefficient 
Apparent at Load of by in ot 
Tanner and Grade Thickness Density 10.6_kg/cem? Fold Flexure Friction 


microns gm/em$ Per cent mm kg/cm? 


Tanner 
Grade : 750 0.419 94 64.8 180 
Grade 700 .424 O8 06. 195 
Grade 700 .435 3.16 67. 260 
Grade 671 -435 3. 65. 234 


Grade 652 431 ’ 70. 352 


www w 


ae Ne 


w 


Tanner B 
Grade : .422 ; ass 175 
Grade 428 3.98 : 208 
Grade 38 .420 : 199 
Grade .428 3. 5. 233 
Grade 434 a eon 279 
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CORRELATIONS BETWEEN PuysIcAL PROPERTIES AND FEEL 


For a study of the relation between feel and physical properties, data on 


the individual skiver basis were available from 6 tests. Average values for 
each property and each tanner are shown in Table XV, and Table XVI gives 
an analysis of variance of this data. 


TABLE XVI 
Analysis of Variance of Grade Data of Table XV 


Degrees Mean Squares! for 


Tanner and Source of ot Apparent Stiffness Stiffness Coefficient of 
Variation Freedom Thickness Density Stretch by Fold” in Flexure — Friction 
Tanner A 
Between grades 
Regression 
Deviation from 
regression 
Within grades 160 


Tanner B 
Between grades 
Regression : 294* 
Deviation from 3 : 76 S. 73 
regression 
Within grades 160 67 Si 83 


1 Mean squares for thickness are in hundreds; for apparent density in hundred thousandths; for stiffness 


in flexure in thousands; * significant beyond 5 per cent point, ** significant beyond 1 per cent point. 


2 Significant at approximately the 6 per cent point 

Highly significant differences between grades were found for thickness, 
stretch and stiffness in flexure. Also, for tanner A there was a significant 
difference in apparent density. The tanners preferred a thick, stretchy, 
flexible leather. 

Correlation coefficients for feel and the various physical properties, based 
on lot averages, are shown in Table XVII. These coefficients also show that 
the important properties were thickness, stretch, and stiffness in flexure or 
bending modulus. Bending length, which involves drape, was not closely 
related to feel, nor was flexural rigidity, which is a measure of stiffness dis- 
regarding thickness and density of the leather. 


Species COMPARISONS 


The first step in comparing the physical properties of leathers made with 
different species of sumac was to note which properties showed differences 
related to species. The mean squares given in Table XI show there were no 
significant differences ascribable to species in weight per unit area, acid 
deterioration, heat deterioration, compressibility or real density. For the 
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TABLE XVII 
I 


Correlations between Feel and Chemical or Physical Properties 


Grade of Grade of 
Property Tanner A Tanner B 


r 


Grade of Tanner A 0.83** 
Combined tannin 10" 
Degree of tannage e- 17 
Surface smoothness a 80** 
Thickness , am" 
Apparent density 

Stretch 

Stiffness bv fold 

Stiffness in flexure 

Bending modulus 

Bending length 

Flexural rigidity 

set 

Coefficient of friction 

Compressibility 


Shrinkage temperature 


*Significant beyond 5 per cent point 


**Significant beyond 1 per cent 


last three properties, however, there were significant differences between lots, 
so species differences may have been obscured. Although loss in tensile 
strength by acid deterioration was not significant, Rhus coriaria leather lost 
least, and R. copallina leather was next in order. This fact, combined with 
the other information given in Table XII, in an indication (but requiring con- 
firmation) that R. coriaria was somewhat more resistant to acid deterioration 
than the other three leathers and that R. copallina leather was slightly better 
than the remaining two kinds. 

For those qualities found to be important for feel, namely, thickness, 
stretchiness, flexibility and low apparent density, the order of decreasing 
value for species was Rhus copallina, R. coriaria, R. glabra and R. typhina. 
Shrinkage temperature averages and also degree of tannage followed this 
same order, except for reversal of the last two, R. glabra leather having a 
lower shrinkage temperature and degree of tannage than R. typhina leather. 


Set was least for Rhus coriaria and greatest for R. copallina leather. Low set, 


or good recovery after deformation, might be important for some types 
of leather. 


For leathers tanned with domestic sumacs, the order of decreasing tensile 
strength was Rhus glabra, R. typhina, R. copallina leather. As. low tensile 
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strength would never be desirable, R. copallina was undesirable for this 
reason, but this may be a necessary consequence of the softness and more 
open leather produced by this species of sumac. The position of R. coriaria 
leather as regards tensile strength cannot be determined from the data at 
hand. The data in Table X show it to be lowest in strength. However, the 
untreated control strips used for the gas chamber deterioration study (speci- 
mens from 6 skivers per lot) had the following average tensile strengths: 
R. copallina leather, 27.9 kilograms per square centimeter; R. typhina leather, 
36.2; R. coriaria leather, 37.3; and R. glabra leather, 40.4. In this test and 
also in that reported in Table IV, the R. coriaria tanned leather had com- 
paratively high strength 


In lightness (color) Rhus corigria leather had the highest average value 
(Table LX), but neither the differences between lots nor between species 


were statistically significant. However, there were only 2 skivers per lot. 
The color values given in the previous publication’ show that R. coriaria 
leather had the highest average reflectance for green light, and although the 
species mean square was not significant at the 5 per cent point, it was at 
about the 8 per cent point. This lack of higher significance probably is 
caused partly by the contribution of the skin itself to the over-all color. 

The data in Table X were also examined for differences due to materials 
by the method described earlier. There were differences between leaves and 
leaflets for stretch, apparent density and compressibility of the leathers; 
leaflets produced leather with more stretch and compressibility but lower 
apparent density than leaves. These results are based of course only on one 
sample with R. glabra leaflets and two with R. typhina leaflets and so are by 
no means conclusive. 

Although it has not been possible to show significant differences between 
species at definite levels in all cases, because of the incomplete data, the 
following tentative conclusions seem justified. 

Rhus copallina produced leather with the best feel, greatest thickness and 
stretch, the highest degree of tannage and the lowest apparent density and 
stiffness. Rhus glabra produced leather with the greatest tensile strength. 
Rhus cortaria leather had the best recovery after bending, and there is good 
evidence that it was lightest in color and had the best resistance to acid 
deterioration. 


SUMMARY 


Eleven lots of sumac-tanned sheepskin leather from a commercial test 
were graded by two tanners for tannage or “‘feel’’, then subjected to numerous 
physical tests in the laboratory. The leathers were tanned with Sicilian 
sumac (Rhus coriaria) and leaves of three domestic species, R. copallina, 


R. glubra and R. typhina. 
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The order of decreasing value of the species, based on tanning quality, 
was Rhus copallina, R. coriaria, R. glabra and R. typhina. 


The tanners’ evaluations were associated with thickness, stretch, stiffness, 
and apparent density. They favored a relatively thick, stretchy, flexible 


leather. The following tests did not prove to be important: real density, 


bending length, flexural rigidity, compressibility and set. 

Correlations between tests are discussed. 

Differences in thickness, apparent density, tensile strength, stretch, 
stiffness in flexure, set, and shrinkage temperature were associated with 
species characteristics, the order of decreasing value of the species being in 
most cases the same as that given above for tanning quality. Tensile strength 
was not correlated with any other test; Rhus glabra leather was strongest 
and R. copallina leather was weakest. 


Color measurements in the I.C.I. system and in Munsell notation are re- 
ported. Rhus coriaria leather was a little whiter than the others, the differ- 
ences being significant at about 8 per cent point. 


In general, with respect to thoroughness of tannage and leather quality, 
these tests indicate that Rhus copallina produced the best leather and R. 
coriaria the next best. 
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BOOK NOTICES 


The Chemical Formulary. Vol. IX. By H. Bennett. Cloth. 648 pages. Published by 
the Chemical Publishing Co., New York. 1951. Price $7.00. 


This is the ninth volume in the series of formularies edited by H. Bennett. Each is differ- 
ent, with none of the material being repeated. Almost 170 names appear on the Board of 
Editors of Volume nine, with each an authority in his respective field. The formulas are 
thus assured of expert consideration before they are incorporated in the text. 

The very nature of the volume precludes an intimate review. These formularies have 
established their place on laboratory shelves, and volume nine is a welcome addition. Most 
everyone can profitably own this series of formularies, not only because of the text itself, 
but also because of the wealth of ideas engendered by its reading. D. W. 


The Analytical Balance. Its Care and Use. By W. M. MacNevin. Published by 
Handbook Publishers, Sandusky, Ohio. 60 pages. Cloth. 1951. Price $1.50. 


He who is familiar with the use and care of the analytical balance will find little new 
in this monograph. It does, however, summarize in a concise manner the things he has 
learned through experience, even at times at the expense of the balance. The book can, 
however, be placed profitably in the hands of students and graduate chemists entering into 
laboratory work. Their adherence to the author’s instructions will materially assist them in 
their keeping their balance in good working condition. The volume lists the manufacturers 
of balances, and even of more importance, balance repair specialists. This feature alone 
recommends the placing of the monograph on the laboratory book shelf. D. W. 


Die Gerbstoffe und Gerbmittel. 3rd Edition. By H. Gnamm. Wissenschaftliche Ver- 
lagsgesellschaft m.b.h., Stuttgart, Germany. 1949. Board. 570 pages. Price DM44. The 
first edition of Gnamm’s work was reviewed in This Journal in 1937. It was a good book 
then, and a better one now. The text falls into three natural divisions, namely, vegetable, 
inorganic and organic tanning materials of non-vegetable origin. 

In the first division the author first deals with the formation and presence of tannin in 
plants. From thence he proceeds to commercial production and importance of the well- 
known tanning materials as a whole. and their importance in Germany. Results obtained 
when various materials are extracted with water and organic solvents are listed. General 
properties of tanning materials and their extracts, recognition of the general classifications 
of tannins and the individual members, industrial tannin analysis, and changes effected by 
physical, chemical and fermentative action are described in much detail. 

The section on inorganic tanning materials deals with the well-known chrome, alum, iron 
salts at considerable length while the portions on the lesser known metallic salts, such as 


zirconium, and the inorganic polyacids such as phosphoric, receive less attention. But of 


course this is understandable. The third section covers syntans of German and foreign 


origin. Formaldehyde, quinone, oil and sulfur tannages complete the text. A list of patents, 
separated as to country of issuance is appended. 

The volume is replete with references to the literature, particularly of German and Ameri- 
can origin, although frequent reference is made to the literature from Great Britain, The 
Colonies, France and Russia. The subject of tanning materials is thoroughly covered from 
every angle. Die Gerbstoffe is an excellent book, and a valuable addition to any library on 


tanning. D. W. 


ees 


ee 





LEATHER CHEMISTS ASSOCIATION 


ABSTRACTS 


Diffusion Studies on Dilute Aqueous Glycine Solutions at 1° and 25° with the 
Gouy Method, By M.S. Lyons and J. V. Thomas. J. Amer. Chem. Soc. 72, 4506 (1950). 
The Gouy method for diffusiometry has been applied to the measurement of diffusion coefh 
cients of glycine in aqueous solutions of concentrations up to 4.8 g. glycine for 100 ml. 
solution at 1° and 25°. Refractive index increments have been calculated from the results 
of the same experiments, and density and viscosity data were also obtained for glycine 
solutions at 1°. The concentration dependence of the diffusion coefficients is not predicted 
correctly by Gordon's empirical equation, but the experimental behavior may be qualitatively 
explained by the suggestion of Robinson that glycine causes a breakdown of the  ice-like 


structure of water. 


Bromination of Catechol. By M. Kohn. J. Amer. Chem. Soc.. 73, 480 (1951). Evi- 
dence is presented to show that bromination of catechol in acetic acid with two moles of 


OH 


bromine produces 4.5-dibromeatechol of structure — | 


Br\ 


Kinetics of the Kjeldahl Reaction, By G. M. Schwab and E. S. Agallidis. J. Amer 
Chem. Soc. 73, 803 (1951). The kinetics of the oxidation of aniline by concentrated sul 
furic acid (Kjeldahl reaction) has been measured by observing the flow rate of the gaseous 
products, without a catalyst, with selenium, with copper, with mercury, and with mercury 
and copper as catalysts. The reaction is of the first order with respect to aniline throughout 
its course. In the case of selenium and of copper mercury catalysts. this is true only after a 
preliminary exaltation of the velocity. Everyone of the five cases is different. (1). The spon 
taneous reaction is accelerated by the intermediate products of the oxidation, these being 
present in a concentration independent of time. The assumption that intermediate sulfoni: 
acids act as oxidizing agents leads to a satisfactory explanation of the absolute velocity. The 
activation energy is 38 keal./mole. (2). The reaction catalyzed by selenium is proportional 
to the amount of catalyst present and independent of temperature. The reaction is a hetero 
geneous one in which the organic molecules reach the surface of selenium particles by diffu- 
sion and react there instantaneously with selenious acid formed by the action of sulfuric 
acid on the selenium surface. (3). The reaction catalyzed by mercury proceeds in two ways, 
one involving the action of one, the other of two successive mercury ions. Activation energies 
have been calculated and a formal mechanism proposed. (4). Copper, at aniline concentra 


tions of 0.4 NV, does not exert any perceptible catalysis. (5). With copper and mercury both 


present, the system is radically changed during an initial exaltation period. The subsequent 


stationary reaction bears no relations to the above mercury mechanism. Activation energies 


have been calculated and a formal mechanism proposed. 


Chromatographic Study of Sulfite Waste Liquor Sugars. By P. K. Mulvany, H. D. 
Agar, O. P. Peniston and J. L. MeCarthy. J. Amer. Chem. Soc., 73, 1255 (1951). The 
sugars in a sulfite waste liquor have been recovered nearly quantitatively and free of ionic 
impurities by dialysis and ion exchange resin treatments of the liquor. Separation of these 
recovered sugars and of known sugar mixtures by partition chromatography on starch col 


umns using a 1-butanol-water system has been studied. Behavior of the sugars investigated 





ABSTRACTS 


has been found to be in accord with a theory of chromatographic processes and _ relative 
elution rates are satisfactorily correlated with independently determined partition coefh- 
cients. The sugars present in a paper pulp sulfite waste liquor derived from 85 percent 
Western Hemlock and 15 percent White Fir are found to be distributed as follows: mannose, 
18 percent; glucose, 15 percent; xylose, 15 percent; galactose, 10 percent; arabinose, 6 


percent; fructose, less than 2 percent; unaccounted for, 4 percent. 


Synthesis of Protein-Like Substances by Chymotrypsin. By H. Tauber. J. Amer. 
Chem. Soc., 73, 1288 (1951). High molecular-weight, protein-like substances have been 
obtained at a physiological pH by the action of chymotrypsin on peptic digests of various 
proteins, It is not possible at present to state definitely whether in this reaction the small- 
size peptides are combined by peptide linkages. The synthesizing action of chymotrypsin 
is of biological importance since under optimum conditions the proteinase displays only one- 
third the hydrolyzing activity of crystalline trypsin. It is believed that this is the first time 
that protein-like substances of such high molecular weight (250,000-500,000) have been 
found to be produced by the action of an enzyme in vitro. The energy required for this 


reaction is apparently furnished by removal of the insoluble-synthetic products. 


Structural Aspects of the Color Reaction of Lignin with Phenols. By J. C. Pew. 

tmer. Chem. Soc., 73, 1678 (1951). The chemistry of the long-known color reaction of 
lignin with penols has been investigated. The absorption spectra of the color resulting from 
the action of resorcinol on spruce “native” lignin in acid solution was found to have a maxi- 
mum at identical wave length to that of the color resulting from the acidification of cata- 
lytically reduced 4’, 7 dihydroxy—3’—methoxyflavanone. This is also identical to the maxima 
obtained by reduction of 2’, 4.4°-trihydroxy—3—methoxychalcone with lithium aluminum 
hydride or by the condensation of coniferylaldehyde with resorcinol in acid solution. With 
aspen “native” lignin the maximum absorption is between that of reduced 4’,7—dihydroxy-3’ 
methoxyflavanone and reduced 4’,7 dihydroxy 3’.5’-dimethoxyflavanone. With spruce and 
aspen wood the resorcinol color corresponds to the condensation product of resorcinol with 


coniferylaldehyde substituted in the 5 position with a methoxyl or propenyl group. 


Optical Rotation of Peptides I. Glycine and Alanine Dipeptides. By B. T. 
Erlanger and E. Brand. J. Amer. Chem. Soc., 73, 3508 (1951). The optical rotation of 
peptides may be considered as an additive function of the contributions of the asymmetric 
carbon atoms of the constituent amino acid residues. It can be interpreted on the assump- 


tion that the contributions to the total rotation by an L— and by a corresponding D-amino 


acid residue are numerically the same, but opposite in sign. The problem was approached 


by synthesizing a number of isometric glycine and alanine dipeptides and determining their 
optical rotation in the state NH,, COOH (in H.O) and also in the state NHs, COOH (in 
HC1). The specific rotation of six dipeptides in water and 0.5 N HC1 are given in tabular 
form, 


Optical Rotation of Peptides If. Glycine and Alanine Tripeptides. By E. Brand, 
B. F. Erlanger, H. Sachs and J. Polatnick. J. Amer. Chem. Soc., 73, 3510 (1951). The 


specific rotations of nine glycine and alanine tripeptides are presented. 


Hygroscopicity of Amino Acids and Its Relationship to the Vapor Phase Water 
Absorption of Proteins. By E. F. Mellon and S. R. Hoover. J. Amer. Chem. Soc., 73, 
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3879 (1951). The marked influence of the polar groups upon the vapor phase water absorp 
tion of proteins has led to a study of the water absorption of these same polar groups in a 
number of model substances. In this manner the influence of interactions between polar 
groups upon the water absorption phenomena could be studied. This paper reports the 
water absorption results obtained for the amino acids and a number of peptides and other 
amino acid derivatives. The results indicate that under conditions where the polar groups 
can be expected to be very highly coordinated into the crystal structure, they absorb little 
if any water even at high humidities. However, all types of water absorption phenomena, 
including hysteresis, were shown to be possible within these relatively simple substances. 
The evidence presented indicates that the polar groups of the proteins must be comparatively 
uncoordinated and completely available to water molecules. This is a situation similar to 
that required by the polarization theory of adsorption and, therefore, it is not surprising to 
find that the polarization theory isotherm describes the water absorption curve of proteins 


fiom 6 to 93 percent relative humidity. 


Optical Rotation of Peptides. Il. Lysine Dipeptides. By B. F. Erlanger and 
E. Brand. J. Amer. Chem. Soc., 73, 4025 (1951). The syntheses and specific rotation (in 


0.5 N HC1) of eight lysine dipeptides are presented. 


Optical Rotation of Peptides. IV. Lysine Tripeptides. By E. Brand, B. F. Erlanger, 
J. Polatnick, H. Sachs and D. Kirschenbaum. J. Amer. Chem. Soc., 73, 4027 (1951). The 


syntheses and specific rotations (in 0.5 NV HCJ) of seven lysine tripeptides are given. 


Spruce Extract. By F. L. Hilbert. Lea. and Shoes, 122, No. 1, pg. 10 (1951). Spruce 
extract came onto the American market in 1905. Varieus methods for using it were tried. 
One of the best tanning procedures was found to be the plumping of stock with lactic acid, 
then pretanning in a liquor of two-thirds spruce extract and one-third hemlock, in the 
handlers, followed by placing in 100° Bk. liquor consisting of equal parts spruce and que- 
bracho. Spruce was also found to be a satisfactory constituent up to 75 percent of a blend 


for retanning chrome upper leather. 


Fundamentals of Lime Burning. By W. A. Cunningham. Ind. Eng. Chem., 43, 635 
(1951). The calcination of limestone involves not only heating to decomposition tempera- 
ture, but also the retention of the individual particles at that temperature for sufficient period 
of time to insure the transfer of the heat needed to break up the CaCO, into CaO and CQ. 
The time required to accomplish this is inversely proportional to the temperature at which 
the heat is supplied. The size of the limestone lumps and the rate at which they are fed to 
the kiln as well as the manner in which the lime is cooled after leaving the calcining zone 


have considerable influence on the quality of lime produced. 


Dichloracetic Acid as a Color Reagent for Resins. By R. Castle. Chemistry and In- 
dustry, No. 7, pg. 129 (1951). One ml. of dichloracetic acid is shaken with 0.05 to 0.1 gr. 
of the resin, and observing any color which may develop. In the case of resin, a delicate 
pink color is first produced which changes in 2 or 4 minutes to a deep blue-green. The 


latter color persists for at least 15 minutes at room temperature. 


Developent of Sheep Branding Fluids Removable by Scouring. By M. Lipson. 
Australian J. Applied Sci., 2, 200 (1951). Satisfactory products have been developed which 
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consist of aqueous emulsions of lanolin, rosin, and stearic acid with ammonium stearate as 
the emulsifying agent. The preparation working most satisfactorily consists of 4 parts 


lanolin, 2 parts rosin and 1 part stearic acid. 


South Africa’s Wattle Industry. By J. F. MacDonald. Lea. and Shoes, 122, No. 2, 10 
(1951). The wattle industry was introduced into the Union of South Africa in 1880, British 
East Africa in 1904 and in Brazil in 1928. India, Ceylon and Madagascar have begun wattle 
culture but on a much smaller scale. The wattle tree attains a height of 40 to 60 feet in ten 
years, growing best in well-drained soil lying at an elevation of 1500 to 4500 feet. Minimum 
rainfall should be 35 inches per year. The area under wattle cultivation in South Africa 
exceeds 500000 acres of which approximately 400,000 are in Natal. The black wattle pro- 
duces the best extract but is less frost resistant than the golden. The stripping of wattle 
bark begins in October and continues through June. Its extraction is simple, and concen- 
tration of the liquor to extract presents no special problem. United States imported 3,000 
tons of black and extract in 1938, and in 1946, 15,000 tons. Freight rates to United Kingdom 
have increased about two fold, but to the United States about four fold. Wattle timber is 
used for mine props, as a basic material in the production of Masonite, and in the produc- 


tion of charcoal. The wood is very hard. 


The Use of Caleium Formate in Chrome Tanning. By J. H. Stumpf. Lea Manufac- 
turer, No. 5, pg. 9 (1951). The following procedure is recommended for complete chrome 
tanning in the wheel. Put 2000 pounds of white hide in the wheel, rotating 18 r.p.m. Wash 
30 minutes at 90°F., float stock at 90°F. Add 5 pounds 66° Be. sulfuric acid in 10 gallons 
of cold water. Drum for 10 minutes. Add 15 pounds of bate and drum 45 minutes. Wash 
30 minutes at 90°F, then drain to 120 gallons of water at 90°F. Add 120 pounds of salt 
and 30 pounds calcium formate. Drum for 5 minutes. Add 40 pounds 66° Beé. sulfuric acid 
in 40 gallons of water. Drum 30 minutes. Add normal amount of one-bath chrome liquor 
in one feed at 120°F. Drum 2 hours. Add 20 pounds sodium bicarbonate in 30 gallons of 
water at 120°F. in three feeds, 15 minutes, 15 minutes and 4.5 hours. Dump drum and pile 
stock for 24 hours, noting final temperature, pH of liquor and shrinkage temperature of the 


leather, Press, split and shave, then neutralize, color and fatliquor in the regular way. 


The World’s Most Versatile Tanner. By O. Gransted and H. M. Van Deusen. Lea. 
and Shoes, 121, No. 25, pg. 8 (1951). The American Museum of Natural History receives 
skins of almost every known animal. Since the hair and epidermis are of greatest import- 
ance, the tanning processes are designed to preserve these for at least a generation or more. 
Moreover, skins dressed for study by the curatorial staff must be processed by a method 
which changes the color of the pelage as little as possible. Commonly used acid, salt pickle, 
formaldehyde “tans”, and various combination tans such as alum and chrome are avoided. 
The gambier process is used for hides from thick-skinned animals, such as the elephant 
and rhinoceros. Such hides are shaved to about one-quarter inch in thickness before tan- 
ning. In other cases the alum-salt process is used, wherein ammonium aluminum sulfate 
and salt constitute the tanning agent. The tanned stock is oiled, excess oil absorbed by saw- 
dust, and the skins finally staked. 


Rawhide—Its Manufacture and Use. By A. C. Orthmann. Lea. and Shoes, 121, No. 


23, pg. 14 (1951). Specific tanning processes are given for the several types of rawhide, 


classified as to ultimate use. 
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Argentina’s Quebracho Industry, By J. F. MacDonald. Lea. and Shoes, 122, No. 
’, pg. 12 (1951). Originally Argentina had about 170 million tons of quebracho wood. It is 
estimated that about 65 million tons have been used, leaving about 105 million tons, which 
at the present rate of consumption, will last 50 to 60 years. Urunday and Cebil Colorado, 
similar to quebracho but of lower tannin content, occupy the same territorial area. In 1938 
Argentina exported 168.000 tons of extract, and in 1949, 99,000 tons. The high point 
hetween these years was 1947, when 215,000 tons were exported. In the three years men- 


tioned, the United States received 28000, 113.000 and 28,500 tons respectively. 


Extraction of Lactic Acid from Water Solution. By W. P. Ratchford, E. H. Harris, 
C. H. Fisher and C. O. Willits. Ind. Eng. Chem, 43, 778 (1951). Although lactic acid can 
be made by fermentation from inexpensive raw materials, it is at present fairly costly, partly 
because of the costs of recovery and purification. The present study was undertaken to 
investigate a process which might reduce these costs. The results suggest that it will be 
commercially possible to extract the lactic acid from the aqueous fermentation liquor by 
neutralizing the acid with an organic tertiary amine and then extracting the lactic acid 
amine salt with an organic solvent. Triamyl— and trioctylamine were effective amines, and 
chloroform and alcohols were good extraction solvents. Tertiary amine-chloroform mixture 
extracted more than an equivalent amount of lactic acid. Alcohols are of interest because 
of the possibility of making the lactic acid ester directly from the salt. An efficient and 
low-cost extraction process tor the recovery of lactic acid from crude dilute aqueous solution 


would materially enhance the position of lactic acid as a large-volume chemical intermediate. 


Separation and Determination of Ammonia in Methylamine Mixtures, By L. Gove. 
H. Baum and E, L. Stanley. Anal. Chem., 23, 721 (1951). In connection with process 
control work it is was necessary to determine ammonia accurately in mixtures of mono 
di-, and trimethylamine at all levels of concentration above a few tenths of a percent. 
Existing methods based on use of mereuric oxide or sodium cobaltinitrite were found to be 
unreliable. Yellow mercuric oxide samples vary markedly in their ability to remove ammonia 
from solutions containing methylamines, and in the presence of ammonia the reagent adsorbs 
considerable amounts of amines. The sodium cobaltinitrite precipitation method has been 
modified and improved, so that ammonia in methylamines in concentrations above 5 percent 
can be determined with an average recovery of at least 99.7 percent and a standard devia 
tion of less than 0.67 percent relative. At concentrations below 5 percent the error may 
approach 0.25 percent absolute. Methanol and water do not interfere. The modified pro- 


cedure permits an accurate chemical determination of ammonia in the presence of amines 


Spectographic Determination of Nitrogen in Some Organic Nitrogen Compounds. 
By L. D. Frederickson and L. Smith. Anal. Chem., 23, 742 (1951). A unique application 
of molecular emission spectra in the determination of organic nitrogen is described, in which 
a bothersome phenomenon has been utilized as the basis for a new method of analysis. The 
eyanogen band spectrum, normally in evidence when a carbon are is burned in air, is pro- 
duced “artificially” by introducing organic nitrogen compounds into the are. Atmospheric 
nitrogen is removed by the use of a simple are chamber through which an inert gas is 
passed. Densitometry of the band-head emissions produces working curves similar to those 


obtainable with atomic spectra. A range of concentrations has been studied for each of 


several nitrogen compounds of varying nitrogen content. An accuracy of + 2 percent was 


obtained with a visual-comparison densitometer. The method represents a departure from 


conventional emission spectroscopy in that the spectrum resulting from the excitation of a 
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diatomic molecule is used successfully as though it were a line spectrum of a single atom. 
It should prove useful in determining the nitrogen content of gases, nitrogenous waste 
materials, ete. 


Microdetermination of Chromium in Catgut Sutures. By H. V. Weiss, V. E. Silver 
and P. R. Buechler. Anal. Chem., 23, 797 (1951). The method is suitable for the deter- 
mination of as little as 0.15 to 0.25 percent chromium in samples weighing 3-4 mg. Reagents. 
Buffer solution of pH 1.6, consisting of 250 ml. of 0.2 N potassium chloride and 150 ml. of 


0.2 N hydrochloric acid, and diluting to one liter. Diphenylearbizide, 0.25 percent in one 
7 


to one acetone-water. Procedure. The sample is transferred to a 12 x 75 mm. test tube. 
Iwo drops of concentrated sulfuric acid and 4 drops of concentrated nitric acid are added 
and the mixture is boiled gently on a hot plate until carbonization occurs. The sample is 
cooled, and one drop of hydrogen peroxide (30 percent) is added. The mixture is heated 
igain to charring, removed from the hot plate, and cooled, and the treatment with a drop 
of hydrogen peroxide is repeated. Usually 3 drops of hydrogen peroxide are required to 
effect complete digestion of the sample in this manner. Following clearing, the sample is 
allowed to remain on the hot plate for 0.5 hour to remove traces of unreacted hydrogen 
peroxide, After cooling, 2 drops of constant boiling perchloric acid (70 to 72 percent) are 
added to the digestion tube. The test tube is inserted about 15 mm. below the surface of a 
constant temperature bath adjusted to 200° + 2°C. and oxidized for 15 minutes. After oxida- 
tion, the tube is immediately inserted into a cold water bath and diluted with distilled water 
to a volume of approximately 3 ml. The solution is transferred into a 25-ml. volumetric 
flask. About 10 ml. of water are used for the transfer. The volumetric flask is placed on a 
hot plate and the solution is boiled for several minutes to remove liberated chlorine. After 
cooling, one drop of concentrated phosphoric acid and 10 ml. of the buffer solution are 
added. One milliliter of diphenylearbazide is transferred to the flask, water is added to the 
mark, and the solution is shaken. The color is allowed to develop for 15 minutes. Readings 


are made in an Evelyn colorimeter using a No. 540 Evelyn filter. 


The Use of Humectants for Increasing the Extensibility of the Grain of Shoe 
Upper Leather. By R. G. Mitton. J. Soc. Leather Trades Chemists, 34, 438 (1950). Grain 
cracking is frequently encountered during the lasting of upper leather in the shoe factory. 
As this is an unavoidable defect, due to defect in the hide, an effort must be made to 
increase the extensibility of the grain. For this purpose hygroscopic materials are indicated. 
Glycerol and a polyethylene glycol mixture, mostly triethylene glycol were tried. For com- 
parison equal amounts of sulfated neatsfoot oil were used on parallel tests. A complete 
description of experimental procedure is given, consisting largely of comparison of Flexo- 
meter and Lastometer tests of the variously treated leathers at 33, 66 and 99 percent R. H. 
Experiments were made with chrome tanned calfskins, chrome sides and semi-chrome sides. 
Specimens of each were treated with 0, 1 and 2 percent of the three previously mentioned 
agents. Lastometer distensions at grain crack are increased and the improvement caused by 
glycerol and glycol persists at the lowest humidity, the glycol being slightly more effective 
than the glycerol. The sulfated neatsfoot oil caused abnormal stiffness at the lowest 
humidity. Addition of 2 percent glycol increases the distension by 7-8 percent. Such addi- 
tions change the feel, but not enough to be important. They also reduce grain strength, as 
measured by load at grain crack, by about 20 percent. Nevertheless addition of small 
amounts of humectants to leathers known to be troublesome would probably be justified. 


KH. T. 
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The Theory of Chrome Tanning. By S. G. Shuttleworth. J. Soc. Leather Trades 
Chemists, 34, 410 (1950). The author states that, although in commercial use since 1884, 
chrome tanning has not yet been raised from argumentative speculation to an exact science. 
The object of the paper is to examine past work and theories and furnish some experimental 
facts pertinent to the argument. The views of the various protagonists of the adsorption 
theory are discussed. Six reasons, indicating that the theory is not valid, are presented. In 
criticizing the theory, the existence of auxillary valances other than coordination to chrom- 
ium is not questioned. However, stable coordination compounds between chromium and 
protein carboxyls must be formed. The inference drawn is that, while auxillary forces must 
exist, their role is a minor one. The theory of a salt formation reaction between the acid of 


protein and chromium is now accepted by few if any chemists. The modern conception of 


the salt link is that it is a reinforcing factor. Three alternative explanations for the influ- 


ence of salt on thermal stability are given. The theories based on linkage of the amino 
groups with chromium are discarded. These considerations show that there is no proof that 
anionic chromium complexes coordinate with the amino group. Furthermore, spectro-photo- 
metric experiments eliminate coordination of amino groups with the anionic dioxalate com- 


plex used by Gustafson to support the theory. 


While it is admitted that the theory of bridge formation between amino and carboxyl 
groups has found favor, the conclusion is that the weight of the evidence is against the 
coordination of nitrogen groups of the protein during normal chrome tanning. This con- 
clusion is based on the author’s work in spectrophotometry and on evidence drawn 
from the work of others. Carboxyl groups coordinate with chromium under the conditions 
of tannage. Hence this linkage must take place. Hf carboxyl groups are inactivated, as by 
methylation, chromium fixation is materially reduced. Examination of a wide range of 
carboxyl groups shows that all are capable of forming stable coordination complexes with 
trivalent chromium under the conditions of chrome tanning and that elevation of tempera- 
ture increases the tendency to coordinate. Experimental data are given showing the reaction 
velocity of acetate penetration into the chromium complex at different temperatures and pH 
values: and comparing these results with chrome tannage of pure hide powder under the 
same conditions of pH and temperature. The conclusion drawn is that coordination of pro- 
tein carboxyl groups to the chromium is the main reaction of chrome tannage. Since the 
legree of coordination increases with temperature, the inference is made that this is an 


explanation of the high thermal stability of chrome leather. 


Collagen contains salt links and hydrogen bonds, the breaking of either of which lowers 
thermal stability. The high thermal stability of chrome tanned leather requires the concept 
of bridge formation between neighboring chains. Stereochemical consideration indicates 
that a single chromium atom would be unable to have a bridging effect. An olation dimer 
is likely to give considerable bridging, and a further multiplication in size is likely to 
increase the bridging effect. In general it is stressed that the stereochemistry of collagen 
is still in a highly speculative stage. Economic considerations have resulted in an apparent 
stoichiometric relationship which is quite fortuitous. Five means of increasing chrome fixa- 
tion are given, It is generally accepted that neutral salts reduce chromium fixation. Four 
explanations for this, found in the literature are discussed. It does not follow that neutral 
salts must be eliminated, since their presence induces other desirable qualities. An opti- 
imum neutral salt concentration must exist. Obviously increased concentration should in- 
crease chromium up-take. However, in the presence of neutral salts, after an initial rise, 
other factors bring down the percentage of chromium oxide as concentration is further 
increased. If advantage of greater up-take by concentrated liquors is to be attained, a low 
concentration of neutral salts should be maintained. Both cationic and anionic complexes 


will tan. The charge on the complex, as such, is not an important factor in chrome tanning. 
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The complete immunity to enzyme action conferred by chrome tanning is discussed. It 
may be due to modification of the leather protein by the tanning, or it could be due to the 
fact that the protein enzymes are themselves tanned by the chromium and so rendered in- 
effective. The literature on particle size and degree of olation is reviewed. No conclusion 
is drawn other than to draw attention to the need for further work in this field. Conductri- 
metric titration studies indicate that un-ionized acid does not form a stable coordination 
compound with chromium. While precipitation normally governs the optimum tanning 
point, the precipitation point may be raised by the use of masking agents allowing a higher 
pH and coordination of more carboxyl groups. Nevertheless, above pH 6.6, there is danger 
of over-neutralization. The author again points out that speed of penetration may be 
increased by raising pH, or increasing temperature. In the use of masking agents, the time 
factor determines whether sodium salts of organic acids are true masking agents or merely 
buffers controlling pH value. Masking agents are divided into three groups. (A) Mono- 
basic acids containing no reactive ortho group. These acids form complexes with chromium 
in inverse order of their dissociation constants. For example: NO; < Cl < SO, < SO; < 
formate < acetate. It is suggested that protein hydroxyl groups fall between formate and 
acetate but nearer the latter. (B) Ring forming dibasic and hydroxy acids. Most of these. 
used in adequate quantity, prevent tannage. The main feature of this group is their de- 
chroming action. This accounts for perspiration ret of chrome tanned leather. It is due to 
lactic acid in perspiration. (C) Long chain dibasic acids. Five references are given show- 
ing that long chain dibasic acids link chromium aggregates and give high tannage. Ways 


of using them are mentioned. The author's summary, completely quoted, is as follows: 


“Chrome tannage is shown to be due to bridge formation between protein carboxyl groups 


coordinated to chromium complexes. Other theories are disposed of and various phenomena 


explained.” R.H.T. 


The Determination of Aluminum in Chrome Tanned Leather. By R. F. Innes and 
W. L. Sheppard. J. Soc. Leather Trades Chemists, 34, 460 (1950). Nine causes of inaccu- 
racy in the official gravimetric method of the Society are listed. Therefore other methods are 
favored, such as the oxidation of leather as suggested by Smith and Sullivan and colori- 
metric determination of the aluminum. The perchloric acid oxidation of leather as well as 
the fusion method are given. The former is recommended. A description of the separation 
of the aluminum from iron and chromium is given, followed by both the colorimetric and 
gravimetric methods of determination of the aluminum so separated, Tabulated results of 
leathers of Known aluminum content show that the colorimetric method gives more accurate 
results than the gravimetric, regardless of whether the perchloric acid or the fusion method 
of leather preparation is used, R. H. T. 


The Directional Variation of the Fiber Structure of Bengal Lizard Skins. By M. 
Dempsey and B. M. Haines. J. Soc. Leather Trades Chemists, 34, 474 (1950). Photomicro- 
graphic examination was made of rough dried, chrome tanned and vegetable mordanted 
Bengal lizard skins cut parallel and perpendicular to the backbone. Other sections were cut 
as indicated by the pattern of the scales. Back region and tail region were studied. A 
directional weave was shown. In both back and tail the fibers running parallel to the grain 
ure oriented in relation to the backbone. Fibers running perpendicular to the grain are 
prominent in the back and give a pattern the characteristics of which vary with the direc- 


tion in which the section has been cut. Such fibers are less well developed in the tail. 


R. i. T. 
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A Note on the Chemistry of Eucalyptus Wood Tannins. By H. Anderson and H. 
Steeden. J. Soc. Leather Trades Chemists, 34, 478 (1950). A eucalyptus tannin under the 
name of “Myrtan” is on the market. The tannin gives the reaction of a catechol tan and 
none of the reactions of a pyrogallol tan. A sound butt log, free of bark, was used for the 
tests. The tannin was prepared by extraction with ether, to remove the resins, and then by 
ethyl acetate. methyl alcohol and water in turn. Various tests were made on the purified 


tannin. In general it was found to resemble chestnut tannin. Rn. H. T. 


The Soaking of Australian Dried Woolskin. By Mary Dempsey, J. Soc. Leather 
Trades Chemists. 34, 464 (1950). The difficulties encountered in soaking dried woolskins 
are described. Comparisons are made of four different methods of soaking, in water, in 
water with 0.1 percent zine chloride as a disinfectant, in 10 percent calcium chloride and 
in water with pH adjusted to pH 2 with sulfuric acid. Temperature was held at 17 plus or 
minus 2 degrees centigrade. No mechanical action was used. Sampling was made at one, 


two, four and eight days. The efficiency of the soaking was judged from micro-examination 


of the resulting fiber structure. Water alone showed bacterial damage which was prevented 


by the zine chloride. Opening up by calcium chloride was accompanied by loss of sub- 
stance. Opening up by acid leads to a compactly woven structure. The effect of formalin 
in fixing the fiber structure for micro-examination indicated the desirability of large scale 
experiments on leather produced from goods soaked in calcium chloride and those soaked 


at pH 2. Ro. 1. 





NOTHING LIKE IMPROVEMENT! 


...and the “Double Action” 


New NOPCOLENES 


bring you improvement PLUS 


When Bongo and his brethren relayed 
a message fifty miles within minutes, by 
whamming log drums, they thought their 
ambidextrous performance spelled the ‘‘last 
word” in long range communication. But 
today's two-way radio handles the distance 
in split seconds. A fine example of im- 
proved ‘“‘double action” if ever there was 
one! 


And it's much the same with Nopco- 
lenes. We reckoned we had sound reasons 
for believing our initial ‘‘double action’ 
Nopcolene* fatliquors provided the most 
important means ever devised for making 
good leather better—but when we put them 
to work, and checked closely, we discov- 
ered how to make them still more efficient. 


Today, our improved Nopcolenes are 
unique. Their sensational ‘‘double 

characteristic affords superb sur- 
face lubrication plus easily-controlled pen- 
etration. Used singly or in combination, 
they enable the tanner to obtain leather 
with any degree of surface feel, temper, 
hand, break and stretch desired. 
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Send for full information. 


Free! This new book gives 
up-to-the-minute data 
about Nopco's improved 
Nopcolenes, and formulas 
for various leathers. 
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your copy now. 


Nopco Oils Make Good Leather Better 


RESEARCH) 


NOPCO CHEMICAL COMPANY, Harrison, N. J. 


Branches: Boston ® Chicago ® Cedartown, Ga. * Richmond, Calif. 


*T.M. Reg. U.S. Pat. Of. 





Uniform quality binder, filler and carrying agent. 
Builds up body. Improves covering power and 


spread. Nourishes fiber and eliminates harsh feel. 
No manipulation necessary. 
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crack. Covers cuts and imperfections. 
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surface. 
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Better Leathers at Lower Cost... 


It’s Easy With Linco Products 


LINCO PRODUCTS 
® 


PANCREATIC BATES 
FILLERS 
SOLE LEATHER FINISHES 
TANNER'S LIME 
AND CHEMICALS 


Do you believe the maintaining of leather 
rkets desirable? If so, highest quality 
zathers at lowest possible cost are necessary. 
To accomplish this, no single improvement 
san be the answer but a lot of steps in the 
right direction might. Better yields is a very 
important step. 
We invite your inquiries and permission to 


prove better yields with LINCO PRODUCTS. 


L. H. LINCOLN « SON, ::.. 


COUDERSPORT, PA. 
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BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 
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THE OHIO LEATHER CO. 


LUXOR CALF COLORS BLACK JETTA CALF 
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B. D. Eisendrath Tanning Company 
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VANCIDE* 


LEATHER FINISH MANUFACTURERS CAN save 
money and get more positive control of both bacteria 
and fungus growth with the new double-purpose liquid 
Vancides. 

Very low, cost-saving concentrations of the Vancides give 
complete fungicidal and bactericidal protection for all 
types of leather finishes containing casein, albumins, 
animal glue, or other organic material. 

Liquid Vancides are easily added at any stage of process- 
ing. They offer positive long-term protection even over 
wide temperature and pH ranges. 

Complete safety to workers handling Vancides is assured 
because Vancides are neither primary irritants nor skin 
sensitizers. 


*Derivatives of 2-mercaptobenzothiazole. 
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Which magazine does the outstanding job in editorial service? 


Which magazine has 87‘« more paid and audited circulation? 


Which magazine carries more than 100%¢ more advertising? 
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CALCO Dyes for 
Garment and 
Glove Grain Leathers 


Grain leather jackets and gloves, whether for 
military or civilian use, should maintain high 
standards. The selection of the proper dyes should 
be made to provide: 

1. Good fastness to light 

2. Non-bleeding in water and the finish 
3. Full, even shades on the grain 
4. Uniform penetration 

A group of Calco dyes which fully meet these 
requirements to produce the required browns on 
calf, kid and goat skins is: 


CALCOFAST* BROWN FN 

CALCOFAST BROWN MF 
CALCOFAST OLIVE BROWN G 

CALCOFAST GRAY G 
CALCOCHROME* RED 650 


With this particular group of dyes you may feel 
assured that you are using dyes that will meet 
these needs. 

Your Calco representative is a trained and ex- 
perienced leather colorist. He will be happy to 
demonstrate, in your own plant, the superior 

properties of these and other dyes in the complete 
Calco line—to your profit. 
*Trade-mark 


AMERICAN Ganamid LOMPANY 


CALCO CHEMICAL DIVISION, 
DYESTUFF DEPARTMENT 
BOUND BROOK, NEW JERSEY 


New York © Chicago © Boston  Philadelohia © Charlotte © Providence ~~ 


Leather articles courtesy of Rogers Peet Company 
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» RICH BROWNS 


on Chrome Leathers 


CHOOSE 
COLORS 


that are Right 
for Leather! 


SELLA FAST BROWN DR EXTRA 
ACID LEATHER DARK BROWN G 
ACID LEATHER DARK BROWN R 


Three homogeneous dyestuffs that meet the needs of the 
leather trade because they were MADE FOR LEATHER! 


These level-dyeing browns produce a remarkable richness of 
tone on chrome tanned grain or suede leathers. They are 
attractive as self-shades and useful as shading colors for drum 
dyeing. They do splendidly in aniline finishes. 


Good penetrability gives these quality dyestuffs exceptional 
top-buffing qualities. 


Ask Geigy for samples of these chrome leather browns .. . or 
for help with any of your leather dyeing problems. 


EY GEIGY COMPANY, Jnc. 


Dyestuff Makers Since 1859 989-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


BRANCH OFFICES: Boston * Charlotte,N.C. * Chicago * LosAngeles * Philadelphia 
Portland, Ore. * Providence * Toronto 
IN GREAT BRITAIN: The Geigy Co., Ltd., National Buildings, Parsonage, Manchester 





QUALITY IN... 
PRODUCTS! 
SERVICE! 


For many years, E. F. Drew & Co., Inc. has 
supplied the leather industry with excellent 
leather oils and related products 


Continuous, never-ending research . . . 
product testing under actual plant con- 
ditions . . . extensive production facil- 
ities . . . strict quality control . . . years 
of extensive experience in working hand- 
to-hand with the leather industry . . . 


.. . these are the guarantees behind every 
Drew product—your assurance of quality in 
products, service, research! 


Just Call or Write 


LEATHER OILS DIVISION 


DREW PRODUCTS 


SULFATED OILS . con ons « SPERM ONS « NEATSFOOT 
OWS © SPLITONS + VEGETABLE ONS + CASTOR O1S 
SUEDE OS 


RAW OILS . rerineo veceTasie Ons » TANKED COD 
Ol « LUXOLENE AND OTHER SYNTHETIC ESTERS 


SPECIALTIES . aium sTAsie ols « DEGREASING AGENTS 
SYNTHETIC DETERGENTS + SYNTHETIC ESTERS 


WEOPALS . warer-so.usie, NON-IONIC FATLIQUORS 


STUFFING OILS AND COMPOUNDS 


BOONTON, N. J. 


NEW YORK CHICAGO PHILADELPHIA 
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. Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol's low relative toxicity, ease of handling, and economy 
have contributed in a large measure to its 


acceptance in the trade. 
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under varied beam-_ 
house practices, 


WALLERSTEIN COMPANY, INC. 


180 MADISON AVENUE + NEW YORK 16, N. Y. 


ps 
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d suggestions on the use 
consult our Technical 
__no obligation. 


For advice an 
of NABOB", 
Sales Department . 


opucTs REFINING COMPANY 
New York 4, N. ¥. 


CORN PR 
17 Battery Place, 
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...for ANILINE, SEMI-ANILINE 
and PIGMENTED EFFECTS... 


SEE YOUR NEAREST 
REPRESENTATIVE OR 


WRITE US DIRECT \ | 
ql | 
+ Pi 


IN MILWAUKEE 
William Barry . 
935 N. 35th St. * WEst 3-3344 514 CALVARY AVE. + ST. LOUIS 15, MO. 
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Cable and Telegraphic address: 
WEIBULLTAN - LANDSKRONA 


Telephone No 
LANDSKRONA 3760 


Well-known brands— 


of Oakwood, Larchbark, 
Mimosabark, Quebracho, 
Myrabolam Extract and 
the Swedish Spray-dried 
Cellulose Extract, 
"Wargotan" Brand. 


EXTRACTS OF QUALITY AT 
TANNER'S SERVICE. 


Represented in 
U. S. A. by: 


THE OLSON SALES AGENCY 
20 Broad Street 
NEW YORK 5, N. Y. 


ARTHUR C. TRASK CO 
4103 South La Salle Street 
CHICAGO, ILL. 


HARVEY J. BOUTIN 
7 Front Street 
SAN FRANCISCO, CAL 


GARVAMINES AB WEIBULL ‘**°***°Steoes 





DYESTUFES DYEWOODS 
CHEMICAL SPECIALTIES 


v 


COMMONWEALTH COLOR AND CHEMICAL CO. 


Muin Office, Factory and Laboratories 
3240 GRACE AVENUE NEW YORK 67, N. Y. 


Philadelphia - Chicago : Gloversville Montreal 





MORITE BRAND 
Ta vet Sulphonated and Compounded 


EST. 1908 EST. 1908 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. | 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. | 


RESEARCH 


“The Extension of Knowledge ts 
has Two functions 


by the Investigation of Matter”. 
To produce a better Product and 


to do it More Economically. 
This space dedicated to 


Tanners’ are yg Laboratory THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 





Barkey Importing Co. Inc. 
44 East 53 St., New York 22, N. Y. 


IMPORTERS 
Vegetable Tanning Extracts 


and Raw Materials 
Wattle Bark 
Wattle Extract 
Quebracho Extract 
Valonia Cups, Beards 
Valonia Extract, Valex Brand 
Mangrove Bark 
Sicily Sumac 
Myrabolans 
Divi divi 


SOLE AGENTS FOR UNITED STATES AND CANADA 
for 
Italian Chestnut Extracts 
Solid and Powdered 


Produced by 


S. A. LEDOGA 
MILANO, ITALY 
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better leather 


finer and tighter grain 
lighter and more uniform color 
greater tensile strength and abrasion resistance 
greater plumpness 


faster tanning 


-the pictures tell 
the story. Same hide, 
same liquor, same total 
time — but the piece 
which is tanned clear 
through was first pre- 
tanned with Calgon. 


when you pretan 
with 


before 


vegetable tanning 


CALGON, INC. 
Hagan Building 
Pittsburgh 30, Pa. 


Please send me your bulletin “Calgon 
Data for the Leather Chemist.” 


NAME 
ADDRESS 


cITY 


Pe ed) 


prise ox 1 (oso ee CA Coe 





TANIMEX CORPORATION 


39 BROADWAY NEW YORK 6, N. Y. 


SOLE AGENTS FOR NORTH AMERICA 


ORDINARY SOLID QUEBRACHO EXTRACT 
CLARIFIED SOLID QUEBRACHO EXTRACT 
Produced in Paraguay by: 


Carlos Casado Limitada 
Campos y Quebrachales Puerto Sastre S. A. 
Sociedad Forestal de Puerto Guarani S. A. 


SOLID WATTLE EXTRACT-H.E.C. BRAND 


Produced in South Africa by: 
Hodgson Extract Co., Limited 


SPRAY DRIED TANNING POWDERS 


Of extraordinarily high tannin concentration - completely and 
immediately soluble in cold water - ideal for drum tannage 


QUEBRACHO MYROBALAN 
MIMOSA VALONEA 


Produced in England by: 
Richard Hodgson & Sons Limited 





Specialized Training in the 


Science and Practice of 


LEATHER MANUFACTURE 


Sponsored by the Tanning and Allied Industries. 


Approved by Tanners’ Council of America, Inc. 


2-YEAR COURSE 1-YEAR COURSE 
for High School Graduates _for Men with a Degree in Science 


Us» Ce 


SCHOOL OF LEATHER and 


TANNING TECHNOLOGY 
PRATT INSTITUTE— BROOKLYN 5, N. Y. 


THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 


THE DEPARTMENT OF BASIC SCIENCE 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 
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MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


TANNIN. . . ... . . 61.55 
NON-TANNIN. . . . . . 16.03 
Se se ee pe 
ee ee ee ee 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, 
Myrtan possesses many advantages, such as smooth 
and strong grain, good color and break, as well as 
a round feel. 


Blended into sole leather tannages, it has given 
better yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN "“G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Ltd., 20 St. Pau! St., West, Montreal: 73 King S1., West Toronto 





